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TECHNICAL REPOSITORY 



1.-— Dsnovan's Comparative yiew of the Dutch and English 

Herring Fisheries. 

[Continued from p. 380 of Volume Y.] 

1KPIT0ME OF THE STATUTES OF HOLLAND^ BY WHICH THEIR 

HERRING-FISHERY IS REGULATED. 

Were it not to swell this paper to a great length, J, 
would have given a history of this lucrative branch of trade, 
marked the periods of its rise and decline, and explained 
the causes which produced them ; but I shall reserve that 
branch of the subject for a future purpose, and without 
going into any long discussion, content myself with draw- 
ing a parallel betwixt the laws of Holland and Great 
Britain, so as to point out their disparity and the glaring 
errors and absurdities of the latter, which have a tendency 
not only to check all enterprise and improvement, but to 
prevent the British fishery from attaining that character 
and consequence which it ought to possess over that of 
Holland or any other country. 

The Dutch busses and doggers sail from Holland in a fleets 
early in June, shaping their course for Brassey Sound, in 
Shetland, tmder the protection of an armed ship. Thig 
Tessel was formerly styled in their old statutes an hospital- 
ship, as the principal duty she has to perform is that of 
receiving on board such of the fishers as fall sick or meet 
with any accident during the season ; and her accommoda- 
tions are such as to afford them every comfort. The fleet 
is also accompanied by ten or twelve fast-sailing vessels, 
called jagers, which run to Holland and Hamburgh witb 
the early herrings during the Jacht-^d, L e, from the 24th 
June to the 1 5th July inclusive ; but after that period every 
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2 DenovahV Comparative View 

buss and dogger must can^ home her own cargo, although 
they are not permitted to enter the ports of Holland before 
the l^th of that month (in order that all the early herrings 
may be disposed of at as high a price as possible) , unless 
ibey have expended their materials, and filled the whole 
of the barrels they carried out, under a penalty of six 
thousand guilders : and the whole fleet are prohibited from 
easting their nets before the 24th June, or after the 31st 
December, under the like penalty. 

The first jager sails to Vlaardingen, and the second to 
Hamburgh. The herrings shipped by these vessels are 
neither bung-packed nor re-packed, but arrrive in thein 
original state, or, as it is termed in Scotland, in a green 
'State;* but those sent by the other jagers must, after lying 
9ne night in pickle, be bung-packed and filled up. 

Herrings caught after the Jacht-tyd must lie ten days in 
pickle before they can be branded or sold on arrival in 
Holland ; and to ascertain this, the master of each buss is 
bound to mark, between the neck and belly-hoop of each 
'barrel, the day on which the herrings were taken, under a 
penalty of three hundred guilders; and, in default of pay- 
ment, confinement on bread and water for a month : the« 
master must also put his own private mark on each barrel 
under a small penalty. 

All herrings caught before sun-rise must be gutted, as- 
sorted, and packed before sun-set the same day, or thrown 
overboard, with the exception after mentioned. 

Those who are employed on board the busses to lay ^ the 
Berrings, must put their mark a hand-breadth imder the 
chime ; and also betwixt the neck and belly-hoop outside ; 
and if this is neglected, or, on arrival in Holland, the her- 
rings are found to be improperly laid, that is to say, one 
layer not crossing the other, and packed sideways, in place 
of having the belly upwards, silch layers or packers are 
Bable to a penalty of 25 guilders for each barrel. 

* Orders voor de Stuurliedep der Schepen, be^epea in.de Haring 
' Jagerij van Vlaardingen en Maas^sluis,— Eotterdam, 18J7. fol. 
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^tlie mate of every buss or dogger convicted of Bloem* 
ladgen, that is to say, picking out the best herrings an4 
pacldng them in the upper layers of the cask, uhile the 
middle is foimd to contain broken herrings^ those bit by 
sea-dogSf or otherwise unfit for market, subjects himself 
to the like penalty, and also to corporal punishment, ac- 
cording to circumstances. 

The masters are strictly enjoined to ASSORT their 
herrings properly, and to pack each kind by itself in 
separate barrels ; namely full herringjs with full heRt 
RINGS {t,e. full-grown herrings with milt and roe), maatjes 
widi MAATJES (i. e. the early herrings with small milt only), 
tamdL TLEN with ylen (i. e. a long slender fish); and also to 
keep the homzicken distinct from the kuitzicken (ue» 
herrings full of milt and roe about to spawn — miltsick 
and roe-sick): on no account must full be mixed with 
maatjes or ylen; on the contrary, the masters are bound 
to draw with their marking-knives two gordings or grooves 
betwixt the neck and belly-hoops on each end of the 
barrels containing maatjes, and one serpentine groove 09 
gording round the bulge of the barrel containing ylen 
herring. Masters or matea convicted of offering mixed 
for assorted herrings, or falsely marking the barrels, are on 
the first transgression to be dismissed from their service, 
and rendered incapable of being again employed, as no 
sea-brief or passport can again be granted to them for the 
fishery. When it happens^ however, that towards the 
dose of the season an extraordinary shoal of herrings en« 
cirdes the buss, and it is found impracticable to assort 
Ihem all properly, the master is, hi that case, permitted to 
salt the remainder without assorting them ; but, on his ar- 
rival in Holland, he must, with two of his crew, make oath 
to the fact ; and the herrings so salted shall not only be 
specially marked ly htm, but shall be reported inwards as un- 
assorted or refusal herrings, under which latter denomi<* 
natioti only can such herrings be branded by the Keuf- 
ftieester (mspectihg officer of the fishery), or exposed to sale. 

t2 
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The mates are bound to mark all the barrels ooptfdmtig 
herrings which are cured with boiled salt each day i^ they 
cure them, and before they stow them in the hdd, in th* 
fpHowing manner; — The Frouwtjes haring with V^ ue^ 
iierring taken after St Margaret*s day, or from the Slat to 
(be S5th July ; the Jacobi haring with J, being taken the 
day after St James's day, or from the S6th July to tl^ 
Sli^h August ; the Bartholomei haring with 3, as tal[;en 
tike day after St. Bartholomew's day, pr from the ^tb 
Jk^u£|t to the 14th September^ and the Kruis haring wit|| 
a + or those taken after the 14th September ; under thft 
penalty of three guilders for each unmatrked barrel. JBe- 
glides,, each mate is bound to appear with two of the crew 
^d make oath before the town-clerk of the port where thft 
.yessel arrives, that these herrings were separately marked* 
aa. above directed, >at sea, before they we^e stowed in th<t 

:£ All buss-masters, aflte^ expiry of the jacht-tyd (after th^ 
16th July) are^prqhibite4;fro(j;n. giving any herringp t^- 
w|i^gers, under tl^e penalty of six hun4red guilders, dismiar 
|a][ from the fisb<ery, and* according to circumstances, Ci^x-* 
poral punishment . , 

^ J And they are undeir the same penalty restricted ^ni 
ijiindiiig ai}d disposing of their herrings in a foreign porl 
Jbi^ore they are brought into, Holland, inspected |ui^ 
jpassed and branded by sworn E^urmeesters, and the pro{M^ 
cl^ertificates to that effect granted. Even although fproe^ 
Jky- stress t>f weather, or during the time of war, to eij^r 
:^f foreign .port, they are prohibited from selling any mir 
ciiaiBed.or unbranded herrings, under the same penally, 
j^idea .forfeiture, pf the herrings so disposed of, ox,:^ 
least the value thereof, according to the market-pricQ <9t 
Jiome^ . . i ; .! 

o^i . AU bussrmaaters on obtaining a passport or sea-brief JTor 
N;tiieherring-fis^:gy.€^re furnished with a copy of the p)p<card 
or ordonnance regulaiUBg4%tj^I^y,ai|4muqtprpn^^^ 

li^lM^;»«f^°>^l^^^^^lSW^^ it jBqptaint, 

before the vessel can be cleared for sea ; and on returning 
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from the fishery they must appear with two of their crew 
(Ae two chief officers), and make oath before the town-clerk 
tf the port, not only as to the quimtity of herrings diey 
liiay have taken, but must also produce a regular journal of 
Aeir proceedings from the day of sailing unto that of their 
arriyalj specifying the different sorts of herrings they ha^ 
oil board, and the dates of their several markings; 4nd 
sh6uld it be discovered that any buss-master has mwie 
ii^ ialse journal, or given a false account of his carg<^ 
tit is forthwith prosecuted for perjury, and rendered 
ftifahious. 

'^All masters and mates are strictly prohibited frott 
hJtlsirig herrings (sprinkling them with salt in bulk beford 
l^otling^ them),i:inless in the case of a great take at the 
^dpiOdlusion' of the season, when they are permitted to 
firing them home in /Aaf slate for the pur]^bse ofbeiiig 
smoked for red herrings; or during a severe storm, by 
>l1^ch the crew are prevented from curing them in terms 
of the placard : in the former instance, however, they 
must previously have the greater part or nearly all tbek 
cargo istowed ; and the mastei^ and t^o of his crew miij[% 
on arrival, account on oath for either occtiri'ence. ^ <t 

■ -^"All fcerrings which in the re-packing, whether at sea or 
after arrival in Holknd, require to be heightened (filtoJL 
tip), nnist only be filled lip u^i/A herrings of the same nightt 
iAh^ and assortment; and nobltrrelar mtist, on any account 
Iki filled up unth herrings of a later date^ far less witfa 
H^Sit^sick, roe-sick, or spent fish : and the sworn Keurmee«^ 
f&rs are strictly enjoined to give the fullest effect to this 
f^ji^idation. All barrels which may be broken to fiU up 
AtftcTs may b^'tntiied ov^r into half-barrels or kegs, and 
•branded. ' '■^''■"- 

Keurmeesters are directed to pass no unwholesome or 

ffi-^nifeid herrings ; but, on the contrary, to cause them to 

'%6 thrown into the water on being landed; and to kvy 

a fiM of sii^ ipiilders for each barrel* 

/ All ihfii fine siJl^ wrackke (foul) herrings, Irhether padkedt 
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6 Denovan's Comparative View 

in barrels^ balf-barrels, or kegs, shall only be filled up with 
herrings oi the same take and description; and must, before 
they can be exposed to sale, be branded thus ; — The Jacobi 
, Wrackke, W. J. ; the Bartholomei Wrackke, W. B.; and 
the Kruis Wrackke, W + ; and that over and above the 
local brand. 

Of coarse salt wrackke, as sea-stock, intended for the 
Russian market, thirteen barrels shall be packed into 
twelve ; but shall not be exported to the Elbe or We^, 
%indei\ forfeiture of the herrings, and a penalty of one hunr 
dred guilders for each barrel, besides corporal punishment* 
iThose sent to Hamburgh, Bremen, and the contiguous 
..ports,, must be passed, branded, and approved of by 
Keurmeesters, as perfect in quality, cure, and assortment, 
whether full grown, maatjes, or ylen: every twelve barrels 
to be packed from fourteen barrels of sea-stock, and the 
l^arrels bound with sixteen hoops. Herrings of the latter 
description shall be branded with the great branding'-iran, 
but those first described (thirteen to twelve) with the date 
iron; and the ylen herring, whether packed in barrels^ 
Balf-barrels, or kegs, must be branded with the words^ 
^ Ylen Having,'^ under the penalty .of corporal punishme^ 

Any buss-master convicted of giving, showing, or lend- 
jp^ to any foreigner, the printed regulations for Jljie 
ja^ery with which he is furni^ed, for the purpose .of 
instructing such foreigner, shall be adjudged guilty of 
perjury, forfeit six hundred guilders, and be, otherways 
punished. 

Of the, Salt. . ^ ., ^ .. , , . 

All herrings caught by the busses at sea may and shall 

be cured only with Spanish and Portugal salt, and with. 

salt which is boiled from salt within this republic.^ 

. All herrings caught after St. James'? or Bartholomew's 

day shall be cured with salt which has been boiled from- 

* * Publicatie van het Uitvocffende B^wiod ^ Q»t«aftcli« Republick, 
«8Jime, 1901, §88, . 
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salt, pursuant to contract entered into ivith the city of 
Cologne.^ 

No white fine salt shall be received or passed, unless 
.accompanied with a certificate from the maker; and 
taking an oath before they use it, that the salt is not 
changed after receiving it on hoard, on forfeiture of the 
•aall or the value thereof; and if convicted of perjury, to 
•be punished in terms of the said contract with the city of 

£!olbgne4 

All persons are interdicted from using English or Fren<^ 
fBit.foT the cure of herrings, whether from Liverpool^ 
SeBtehi,:OIderdome, Borcus, St. Martin, Bruarvart, South 
jof France, or Islie de May. All herrings cured wilji 
either of these salts are declared unmarketable, and shall 
he cSo^scated. 

%x.Aik the herrings which are caught after the 24th cf 
June,; whether full, maatje$, or ylen, shall be salted mA. 
BpamsAk or Portugal salt only ; and such herrings shall be 
called and branded coarse salt herrings : but with salt 
whidi is boiled from salt within this republic shall no 
other herrings be cured, than prime full-grown herrings^ 
caught qfter the SOth July ; which herrings shall be 
called and branded fine salt herrings, and of which there 
are four kinds, namely, Vrouwtje, Jacobi, Bartholom^d 
and EjTuis herring, under the penalty of twenty-fiv^ 
guilders per barrel, to be recovered from the mate contra- 
▼ening this section.; 

No buss-master, or other person engaged in the^ fisher^, 
shall be permitted to ship any salt for that purpose, until 
the same has been inspected and passed by a sworn 
Keurmeester, thereto appomted by the local authorities of 
the pprt ot place where the vessel may then be. Should it 
be discovered that salt of any description has been shipiped 

, -^ - • • ■ . . . 

t Placaat geresumeerd, 23d May, 1749, § 32. 

t Ibid, S 29. 
' f PcO^estle Vsn Ifet Xnttoerende Bewihd der Bataafache Republick, 
f8 June^ 1801, $ ^8. 
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without such inspeetion^ a fine of six hundred guilders is 

kried from the ship^s husband or owner thereof. 

• ' Casks. 

All barrels, half-barrels, and kegs, of every description, 
'fer the herring fishery, shall be made of well-seasoned 

«Bk only; and the staves must be spUt, and not sawed* ' 
*-x -Seurmeefters are enjoined to examine strictly all has- 
"Vdit to reject those that are insufficient or bound with 

improper hoops ; and to amerce the cooper six stuivea:* 
"inr eadi rejected barrel. 

•;5 It is recommended to coopers who make barrels for the 
Iherring-biuieft to lay the staves for some time in a. steep <^ 
Mots-water $. and to fire their barrels with turf (peat) only^ 
^ ' Hoops. 

Red hoops only shall be used for herring barrels, half- 
^arrelsi and kegs. All barrels, &c. hooped with export 
i^ilH>ps shall be rejected, as well as those which are bound 
mi& unseasoned hoops. No herring barrels shall bt 
Ibound with a less number of hoops than as befiwe mai^ 
tioned, and such hoops shall be placed in terms of the 
ttte regulation of the committee of the fishery. 
^^ - AH casks must be branded and passed by the Keor^ 
meester and his assistants before they can be received qqpi 
iljWttd; imd although every- cooper is bound to brand hia 
Mm private mark tibereon, yet no cooper shall be -pcxr 
iaitted to brand them for the fishery — the branding-irw 
liiaQ not even be heated in the cooper's premises* ... , ,:i 
^f Afl barrels, half-barrels, and kegs, shall be of the cite- 
imku specified in the regulations, under penalty of 8ei;»ire.: 






SKETCH OR OUTLINE OF THE B^ltlSH-PISHERY LAVTS. 

x,5 A bounty of Si. per ton ahall be paid, annually, to ^ 
p9^T or owners of any whole-decked buss, or vessel of 
^tMless.tlwt ^ tws bui:df n^ beiiig British iDuHt^owneds 
Atvigatedi and registered according to lai% whi^t^i ^shiJl J^ 
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i£lted out for, and actually employed id, the deepnni 
British wHite-herring fishery; but such bounty dbatt ndt 
be paid on any number of tons more than 100, although 
the buss should be of greater burden, - / 

' A commissioned officer of the British' navyasappoiniel 
;superintendant of the deep-sea fishing^^ -Whose duty iri^ 
'proceed annually to Brassey Sound' iii'^Shetlmndi-sj'be 
there on the Idth of June, remamwitfr^thik vessels .dtar* 
ployed in that fishery during the seaaon,^t|mi^mi&c{liir(|lflie 
commissioners of the Admiralty,- or F^Acfi^dBfasetdl 
-Edinburgh, when required, a list of Aict>btt8seg:>3e9iplGnji&d^ 
iritib the number and ages of the ineti^'toHi^boaiilHbfr^hti^ 
distinguishing the capacities in which'th«ry^tfMpdCtbrdy«QlC 
Inspectors and other officers appointed by the Treasury 
to inspect and take account of all herrings landed or "ex*^ 
fX)rted, and to certify whether the fish are properly isalted 
and packed, for which purpose they must have exerciseft 
th^ trade -of a cooper , and be otherways skilful in lim 

^. No buss, or vessel entitled to the bounty, unless a|it 
liave on board a certain quantity of salt, barrels, nettUi^ 
^tadinenf proportionate to her tonnage, as specified intibii 
Ad^ 48 Geo. III. 

i::l^e owner, or owners^ in order to obtain the tonnagt 
bounty, to give notice, in writing, to the officer at the pcNri 
ef outfit, of the name of the buss, the number of men, aiMl 
the quantity of materials she has on board: and if tile 
<lffieevtB Iflitiified that the regulations have been coiltylied 
witby^lse^cecl{ft0»^he Mune^athe backof tber. notice^ taoi 
<me or more of the owners and the master respective^ 
make oath before him, that it is truly their determined 
purpfjtsetbat such, vessel, ai^ thf^q fi^nished and pr9yided« 
shaU forthwith, after license is granted, proceed to lEtrassejT 
finufid in Shetland, and be there on 6t hefbfi^thh ^9id 
iaj^%f^\3!R^ paving oh board the ntttnber of ndeh tisqtili!<Eid}» 
ml^ehaU^n^ m^tif^hm^fernelsbef&re^^ih^^ 
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inanner practised by the Dutdi, that is to ^ay, the nets 
«hall be shot from and hauled into the vessel ; aiid the 
crew shall cure and pack all the herrings they may take. 
The buss shall continue JUhing from the 24fth of June until 
the 15th September; and on the oumer giving bond, with 
sufficient sureties^ that all requisites have been performed^ 
ihe o£Scer gives the master a licence to proceed on his 
voyage to the rendezvous^ 

, On arrival at Brassey Sound, the superintendaiAt must 
search every buss, examine all her nets and stores, and asr 
certain that she is properly manned. He then grants a Cer- 
tificate, declaring that the buss is entitled to commence the 
deep-sea fishery for the tonnage bounty. 
^ Herrings taken each day to be distinguished by the 
date being cut with a knife on the outside of the barrel* ^ 
i The master of every buss must keep a regular journal 
fd order to be entitled to claim tonnage bounty. 

The officer of the fishery at each port to attend the 
landing of the herrings, and of the salt and barrels which 
hxre not been used, out of each buss, and take account 
diereo^ and certify the same ; which officer transmits the 
master's oath to the commissioners of the fishery, who, if 
satisfied, give a debenture to the owner, which is payable 
hf the commissioners of excise, or their collector, at the 
port where the buss has discharged. 
; Qwners of busses to allow their crew two shillings on 
^ach barrel of herrings taken and cured by them. 

Another species of fishery is permitted to be c£urried on 
ygif, vessels not claiming the tonnage bounty. Sotne of 
^lese are fitted out nearly in the same manner as busses, 
with nets attached to them, which they can shoot from ted 
haul into the vessel. These, although intended to fish in 
the open sea, confine their operations to lochs and arms of 
Ibe^sea, particularly on the west coast of Scotland, and 
frequently purchase the herrings they cure from small 
l^oats. . They are also subject to the control of asuperin^ 
tendmit, in the same way sts tihe d«p ' s ea busses^ but tbejr 
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are not restricted to time, and may carry home what .quantily 
of herrings they please^ only they mtist return to the port 
Jrom whence they cleared, or to some other port or place 
where an officer of the fishery is stationed. 

No deep-sea buss, on the other hand^ must leave the 
^fishery from the 24th of June until the 15th of September, 
otherways she forfeits her tonnage bounty. To this rule, 
however^ there are two exceptions: namely^ if she has 
completed her cargo (400 barrels), in that case she may 
.juninto port, and^ after discharging, return to the fishery; 
or, if forced by stress of weather or loss of her hands to 
seek a port, she may refit and return to the fishing ; bat, 
in both cases, she must continue to Jish after the Ifit^ 
af September, until the number of days she was abseat 
remade up. 

But the great proportion of these vessels carry only 
salt and barrels, and purchase the herrings fi*esh from tbie 
jQfJiermen, who take them in small boats around them* 
- . Jn both cases the owner is bound to give notice to an 
officer of the fishery of his intention, which officer attencU, 
j»amines the stores, sees them shipped, and grants A 
certificate to that effect: articles shipped without suiji 
jsotice liable to confiscation. 

.Barrels to be marked with the dates, as in the deep-seft 
fishery^ to shew whether the herrings have been cure4# 
gutted or ungutled ; and whether gutted by a knife, or with 
the finger^ i Masters to keep an account of these parti- 
4^f^^ mHiof the salt used, the places of curings quantity 
put on board every day, and quantity sent into port in Ofijf 
fit^^essel fir boatp Such account to be verified on oatli 
t^c^e- 9 justice of peace (or fishery officer), and trans- 
mitted to such officer, who is to give the master a copy 
Ae?eof. 

I ; Declaraticm and oath to accompany herrings brouglht 
into, port in such other vessel or boat Herrings and 
jforefi tp be forfeited if landed before delivery of account, 
l^fiplarftioj^ 9^f ^ (kwandssioners may wave forfeiiure for 
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errors or omissions not wilful, and levy a penalty in lieU 
thereof. 

When salt is kept stored on shore for the purpose of 
caring such herrings as are caught in small boats, and 
irhich, indeed, may be said to be the general method 
practised in Scotland, notice must be given to an officer of 
tbe fishery, an account kept, and marks put on the barrel^ 
ar before described. Such herrings cannot be removed, 
or shipped, or produced for branding, until the ctirer 
deliver such account to the officer, and verify it on oath, of 
'irhich the officer must give him a copy. 

All herrings cured in this way, as well as on board of 
Tessels not cleared for the tonnage bounty, if gutted with 
llie knife, and salted and packed within twenty-four h6nri, 
are entitled to a bounty of 45. ; if gutted with the fingers 
Sf. 6(f., and, ifnngutted, 2s. per barrel : m all which cases, 
Bowever, the barrel, if bung-packed, or re-packed wiA 
small (Liverpool) salt, must contain, exclusive of salt and 
"ferine, two hundred and thirty-five pounds weight offish fit 
the least ; or, if repacked with the great (Liverpool) salt, 
fbr exportation, exclusive of salt and brine, two hundred 
And twelve pounds weight of fish at least. 

All herrings, whether cured in a bounty-buss, or otheir 
'iredsel, or on shore, shall not be branded by any offileer^tf 
'tihe fishery for bounty, unless a space of time not less thalt 
fifteen days shall have intervened from and after th6dir|r 
when the herrings were originally cured and packed. ' 
'' No herrings roused or cured in bulk shall be branded or 
allowed to be mixed with herrings cured in barrels. ^ ' 
'if herrings cured in bulk are^afterwards put into bfti^ 
fels,the barrels thuist be brtodiid ' with the word**&illt*' 
in legible letters. ... rj ./ ir- t. 

If the refuse of those which are carried home to be 
smoked shall be packed ih^ barrels, the barrels must, in 
like manner, be branded with the word '^ Refuse." 

livery person carrying on the business of a herrings 
curer, before he can recdve sail into stor^ must {rant 
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loud tQ the commissioi^ers of excise, with two nndoubifd 
swetieSj to a very considerable amount; and must make 
en^ of premises for a salt store, which must be open to 
the inspection of the revenue-officers at all times when 
they find it convenient to call on him ; and must, at his own 
i^xpense» turn out and weigh his salt when required so to 
do. He must every year give notice (in the Spring) to the 
excise, whether he intends to cure with Liverpool rock, or 
](efined salt; and he is not permitted, however necessary i4. 
may be, to use any other than what he may then name. H<L 
must give a new bond yearly, hi the month of May, aii4 
C8D.cel the old one. 

Ko other salt is used in the British fishery, either |br 
J^erriogs or white fish, than Liverpool rock and refined 
Mit ,.. 

^Herrings may be packed in barrels made otany kind^ 
wood, with, thei exception of fir, whether seasoned or Vl^%, 
ipsi^ovided their contents are thirty-two gallons Englift^ 
measure. Herrings may also be packed and branded \fft 
half-barrels, hut not in kegs, cc 

> Every cooper n\ust brand his own barrels with his uamf^ 
and place of residence : they must also be Ifranded by^^ 
excise-officer with the letters B F, otherways no credit 
would be given for the salt; and no bounty can be ob-^ 
sillied, until they are again branded by an ofiicer of the 
l^bery. Each barrel must be half an inch thick in the 
atave. ■ ; .fv/ 

re -A* tQ hoop?, there is no restriction, but Dutch exporta-^ 
titm hoops are preferred- by the coopers* Every bar^rf^j^ 
mfM^t bs^. hooped with sixteen hoops ; but those intended 
fygjket CQloaiail market, besides two irpn hoops, must Im 
Jbound at both ends, like a wine-pipe. , ;^,.^ 

^ y. , .; , v. [To ^ eontkued.1 , '--s^;^, 

i\r.3- ie"Uift ^^lOia Q^OJ- tisa ':rdnC?r arjO '^.-^ v-;r>v' • rv.;/;,' 
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II. — Additional Particulars of th^ Advantages of Mr. 
Hobbins^s impuwed Tinman arid Braziei-'s Stove*^ 

Sir, WaJsaU, June Itl, 18S4. 

I HATE just completed the improvements in the Tinman 
and Brazier's Stove. — ^The advantages it has over th^ 
common ones^ are as follow : 

The improved stove is a ventilator ; being supplied 
with a current of air, from the upper part of the worki- 
fliiop. 
' It is capable of burning any kind of fuel. 

The fire may be regulated to any degree, from that of a 
ftimace to merely keeping it alight. 

The radiation of heat from it is much decreased, to the 
comfort of the workman. 

drhe durability of it will, probably, not be less than 
Wenty years. 

All these properties I have practically verified, except 
Aib last ; and can speak confidently of them. 

I am, Sir, Your most obedient servant, 

T.Gill, Z:«?.^ JoHN HoBBINS. 



IIE« — On a Chemical Standi invented by the late Mr. Samuel 
Farley ; with an improvement^ by the Editor. 

WITH FIGURES. 

This Stand consists of four, five, or more upright bar* 
of wood, A. A, &c. (Plate I. fig. 2.) each 18 or 20 inches 
high, let into a wooden basis, B, and having a cross-^ar at 
top ; thus forming a frame, with vertical grooves in it, all 
&£ the same width: into these grooves, one, two, or three 
wooden sliding-blocks, C, C, &c. with binding-screws, (onrf 
of which is shewn at fig. 3.) may be fitted at pleasure; 
and wire supports, or rings, D, D, &c. of various diame* 
ters, some being upi:ight and others horizontal, and either 

• An accouut of this stove, with a figure, was. given in our 5th 
Volume, p. 79» 
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with one or two ends to each, turned down at right-angles^ 
are to be fitf:ed into vertical holed made in the blocks* 
The wire supports may be bent into a triangular form, and 
their turned-down ends be fitted at once into the two 
holes made in the blocks ; or, in case of their being 
formed into circular rings, the wire may be twisted tOr 
gether, to give it additional strength^ previous to turning 
its ends down at right-angles.^ To one or more of the 
blocks, flat boards^ similar to that shewn at E, may also 
be affixed at right-angles, to support lamps, &c. ; and, if 
the bars, instead of being let into the end of the wooden 
basis, were to be affixed in the centre of an extended 
basis, chemical operations might be going forwards at the 
same time, on each side of the frame. 

It must now be evident, how exceedingly convenient such 
an apparatus would prove in a chemical laboratory ; as the 
same stand will frequently, at once, answer the purpose of 
two or three of the single pillar^stands in general use. For 
instance, in one of the grooves, two of the blocks, with 
rings in them, may support a Florence-flask or other ma- 
trass, the lower one sustaining the body of it, and the upper 
one the neck, and thus keeping it upright ; whilst a lanip^ 
or small furnace with charcoal in it, may either be placed 
on the basis, or on the shelf affixed to another block in the 
same groove, for the purpose of applyipg heat to the flask 
and its contents. In another groove, a block with its ring^ 
or^two of them, may support a filtering funnel, whilst that 
process is performing. At the back of the frame, a hori- 
zontal ring, fixed in a block placed in one of the side 
grooves, may support the body of a retort, whose neck 
passes through a vertical ring affixed in a block placed in 
another of the grooves, and the retort be thus kept up- 
right; whilst, provided that the frame is made wide enough, 
the morass or receiver may be supported in another ring^ 
affixed to a block placed in one of the other side-grooves, 
and thus the apparatus be supported in one extended hne ; 
a convenience which can.hardly be obtained, without em- 
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ploying at least two of the single pillar-stands. When the 
rings are made of stouter wire, and have only one end 
turned down at a right-angle, they may be extended side^ 
yrays, beyond the bounds of the 'stand, and thus afford 
iupport to a still wider chemical apparatus. 

This stand, as represented in the figure, was used in the 
Original London Philosophical Society (which met at Mr, 
Varley*s house), with great convenience, for many years ; 
and it is eviflent^ that^ if mounted in the centre of its basis^ 
fB now recommended, so that both sides of it may be em*- 
jiloyed at once, its uses and convenlencies will be gread; 
increased. 

-D,D, &c. figs. 4 & 5, are two of the wire rings, shewn 
separately ; the one, fig. 4, being vertical, and fig. 5, hori-*> 
tontal.. Fig. 6, is one with a single stem ; and fig» 7, a 
wire bent into a triangular form, with its two ends bent at 
jright-angles. ^,.^=^=«==.==. 

IV«— 0» an Apparatus for purifying Water. Invented I}/ 
the late Mr. Nicholas Paul, of Geneva. 

WITH A PLATS. 

» 

In our First Volume, p. 3, in a Note annexed to the 
Article describing the Specification of Mr. Paul's Patent 
Lamps {ind Reflectors, we mentioned that Mr. Paul had 
established artificial mineral-water-manufactories at Geneva, 
Lyons, Paris, and London. The apparatus we are about 
to describe was that employed by him to purify the water 
used in these establishments ; of which a considerable 
quantity was required. 

Mr. PauFs aim, in this invention, was, to imitate nature 
in the purification of river- water, as effected by the gradual 
deposition of the impurities held in suspension by the water, 
upon the gravel covering the bed of the river ; but, as it 
would have been impossible for him to have effected it in 
that manner, so he contrived that the water should, by it$ 
descent and ascent, pass through a vertical column of such 
materials, of a considerable length ; gradually and quietly 
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leaving its impurities behind it ; coating the sur&qes of the 
flints or gravel through which it circulated ; and^ finally * 
flow 0% in a perfectly clear and limpid state^ and in con- 
siderable quantity* 

In order to effect this desireable object^Mr.PauI arranged a 
number of pairs of tall, upright, leaden vessels, about four 
inches in diameter, and three feet high, in one continued 
lasm\ so that the water passed down one of each pair of ve^* 
sels, and, byacommumcating cross*pipe at bottom, up the 
other; from whence, by a side-pipe, it descended, and again 
ascended through another pair placed a little lower thao 
the first ; and from these, through several other pairs (to 
the number of six, or even more if necessary), to the reser- 
voir for use. These, vessels were, filled with pieces of 
washed flint or gravel, about the size of hazel-nuts, and 
the water continually flowed through the vessels in a stream 
about the thickness of an ordinary goose-quill. 

From time to time, however, it became necessary to clekr 
these pieces of flint &c. of the impurities they had con- 
tracted on their surfaces ; and, in order the more readily to 
effect this, Mr. Paul contrived the means of pouring out 
the gravel or flints into a tub, where they might undergo 
a proper ablution with water, stirring them continually with 
abirch^broom, until they became perfectly clean, and ready 
to be replaced in the vessels. In order to effect this object, he 
inserted through the middle of each vessel, a piece of leaden- 
tube, soldered water-tight: through each pair of these tubes 
be passed a round bar of iron, the ends of which rested in 
gaps, made in blocks of wood securely affixed to tlie upright 
woodensupportsof theapparatus; and upon this bar the pair 
of vessels turned as a centre, into the position necessary, to 
discharge their contents, as above mentioned. In addition to 
the cross-pipe soldered near to the bottoms of the vessels of 
each pairj they were also united by being soldered to one piece 
of sheet-lead, forming their bottoms: this rested, upon .a 
Wboden plank; and that«gain was supported, at each end, 
upon two pairs of similar wedges reversed ; so that the planks 

TecA. ft?p. Vol. YL c 
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were capable of being either raised or lowered in a parallel 
position : by this n^ans^ the weight of the vessels and their 
contents was taken off tbe iron-bars, when in Hse, aiid tfaey 
were supported upon the planks or shelves. 

Each vessel had a leaden cover fitted to it, to prevent 
dusty &c. from haviiig access to iiie water during ltd )^- 
i^ge ; and one of each had an orifice, to admit the wtater 
to -flow into the vesseL The water was supplied froan a 
reservoir; in which was a ball-cock, to keep tHe waleif in 
it at an uniform height : and it passed through two odito 
feoeks ; tbe one to regulate its flow; and the other to iet ^ 
kitiy or shut it off, as required. 

In the last vessel, a layer of coarse sand was occasion 
nally placed upon the top of the column of flints; and 
4i|K>n that^ a layer oi fre^ bwmed ^barcoaly in coarse 
p&wder\ over which a little more coarse sand was laid. 
This was, however, only done when the river Water, as in 
autumn, contained imy considerable quantity of animal or 
vegetable matter in a state of decomjkMsition, which gave 
tt an offensive smell, and was not generally required. The 
^h^rcoal was immediately changed for fresh,^ whenever its 
"power of absorbing such e£9uvia was lost ; and hence the 
^gravel, in this last pair of vessels, would undergo a more 
frequent ablution, to free it from the charcoal and sand, 
than wai^ Teqiiired in the others. 

We conceive- that this rapid mode of purifying water, 
"-bjr 'Causing it to dep6i^it the chief part of its impurities 
'Upon the sturfaces of the flints &c^, is capable of being 
'applied with advantage to many othiftr purposes^ besides 
ihe one k was origittlilly<dontrived for-; such, f^T instance, 
>«8 dyeing, cbtour^making, &8.; and is -weU worthy of 
l!>eing employed, as it k exceedingly simpfe in il» con- 
struction, and 'very dttrat^* 

t' Perforated leaden plates might be soldered acrosilthe 
lower ends of the ttdlres, itfimediately s^ove the croiss- 
pipes, in case it was thought necessary to pret^nt the 
pieces of flint, &c. firom choking up the «aid pipes. 
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f . References to Plate 1. fig A. 
' Af Af &c.'tlie wooden'-fraating or 'Sup{>orts of the appa- 
latas, lasting upon a foundation of 4)Hckwork/ &c. ^ 

By B, &C. the ieaden^ess^k ; one of whk^ is ^he^wn as 
cutopen^ with tise liiitSyigtavel, &c. in it . 

€, C, tte «onraiunfcating ^pipes bctircen the veUsela of 
each pair* ; • 

' D/D, &c the pieces of lead'^pipe, sk>Idered across them. 
" El £, llite iron-rab, which pass through the pieces of 
lead-pipe^ D, D, &c. r 

F, F, &C. the wooden>rblocks5 with gaps in them, which 
support Ae iion-irodis. . 

&i O, the wooden planks o^r shelves* 

ii, H^ &Cf the pair of wedges on wiiidb tibe planks rest. 

% I, the pipes of conitaumcation, from ote; p«dr of vessels 
4o «motiber pair* - 

K, the regulating-<^dd 

Jj, the cock for lettihg-on or shutting-oif the water. 



v.— O/i the great Increase of Manufactures and Machi* 
nery on the Continent. — Extracted from the Third Report 
from the Select Committer of the House of Commons on 
Artisans and Machinery** 

March S, lS24.->~ Joseph Hume, Esq. in the Chair. 

Mr. Alexander called in, and examined. 

ILiyB you had opportunities of knowing what manufac* 

tories are estalt>hshed for the making of machinery in 

Fvaneftr-^lknowi generally, the cotton^manufactories in 

^Pranjbe. ' I know the st^inning^maichinejand wdivitig^machine : 

' Aejr ate carried oh ix) a very gr^t extenti I wiss in Man- 

' diesteif in^lfidSywhto'the first decreie •of Napoleon pro* 

hibited all the manufactured cotton goods of this <^oundry. 

Do you refer to Ihe Berlin or Mikn deerees ?-*-Previous 

to tiiose dectees, the British nlan^ctures w«^ prohibited, 

• The Editor is indebted to the kindness of Joseph Hume, Esq. M. P. 
or these valuable Reports. 

c2 
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for a time ; but we could send th^ British cotton-manu- 
&ctures through Germany, as coming from Switzerland: 
they were actually all entered as if of Swiss manufacture* 
Sometimes we bought cotton manufactured goods, as 
calicoes or muslins, in Manchester, and sent them to Swits- 
erland* At that time the cotton manufactured goods 
that were made in Switzerland, in the East Indies, and in 
Germany, were not prohibited ,* and were admitted into 
France under those denominations, and paid the duty at 
the Custom-house accordingly. 

Can you state what the per-centage of increased ex- 
pense, by this circuitous transit on these goods, was ?— 
I believe it increased the cost about ten or tweWe per cent 

Can you state to the Committee, what was the number 
4)f cotton-manufactories then existing in France ? — They 
were all confined to Rouen, in Normandy ; were but small 
establishments, and particularly for coarse cottons. 

Will you state what number of cotton-spinning-manu- 
factories now exist in France, and the places where they 
exist? — We have now between five and six hundred cotton- 
mills, for spinning, of various classes. 

Have you got any list of the places ? — Rouen, in the 
department of La Seine Inf^rieure ; IJisle, in the depart- 
ment of the Nord; St. Quentin, in the department of 
VAisne and Mulkatisen, which is in the department of the 
Haut R/iin, These are the four principal departments of 
France, where there are cotton-spinners, weavers^ and 
ealico-printers. 

Will you state the number of spinning-machines, and 
of each kind, that are in each of those departments ? — I can- 
not state that correctly ; it would be difficult, at present, to 
do so ; yet I have it under hand, and expect ta have it 
shortly finished*^ 

Cannot you state about the number in each depart- 
ment ? — I suppose, in the Hant Rhin, about twenty-five 
spinning-mills. j 
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What' IS the number of spindles to a mull*? — Generally 
they were from 180 to 216 spindles for each mull; but now 
they have increased them in every department^ and brought 
them up to 360 spindles to a mull. 

How many mull-spindles are there in one manufactory? 
—There are some manufactories in the Haut Rhin which 
have from 15,000 to 30,000 spindles. I believe there are 
very few manufactories in the Haut Rhin under 10,000 
spindles/ at this time. 

How many of those manufactories are in the Haut 
Rhin? — I do not exactly know; but I suppose about 
twenty-five in that department: in the Seine Inf^rieiire, 
where Rouen is situated, there are, perhaps, 150 manu- 
flictories. We call Rouen, the Manchester of France. 

On an average, how n^ny spmdles are there in each 
iftanufactory ?— The establishments there are much smaller; 
they go from 3,000 up to 12,000 and 15,000 spindles. 

What are there in the other departments ? — In the de* 
partment of VAisne^ I suppose there are very nearly 100 
cotton-manufactories, about the same magnitude as those 
va the Seine Inferieure ; and in the department of the Nord^ 
about 100; and they are of different extent. We have 
many other cotton-manufactories, besides those in the 
four departments I have mentioned: they are scattered 
over several places in France, •■ 

Have you weaving-manufactories ?— We have a great 
number of weavers; but our weavers are exactly like thode 
in England, divided in our several departments : we haVe 
very few master-weavers who keep all their workmen 
working in the same riiop, exit^ept in the Haut Rhin. 
' Tten they are not in large manu&ctories? — A very 
^at liutiiber of weavers are attached to all large manu^i^ 
factories, but seldom work together in the same shop. 

Are they in the same departments as the spinning-mills? 
•^ Yes, generally so. 
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Have you any ealico-printang-manufactories ! — A great 
nnmber. 

In what districts ?<-<-'Partieiilarly in the departments of the ^ 
Haul Rhin and the Seine Infdrieure. 

Since what time have they been established ?— ^la tbe 
department of the Haut Rhin they have been establisbed 
about forty years; they were fSar advanced before that time, 
and even before Mulhatisen belonged to France. 

By whom are those manufactories for spinning aiid 
weaving principally conducted ? Are there any Englbh- 
men who assist in the conduct of those manu&ctories ? — 
A great number. . . 

Are they managers of the BMlnufactories? — Some part<>f 
them; but not in the calico*printiBg-manu&ctories : chiefly 
UK the spinning-cotton-miBs, ^ 

Are they in the weaving?— ^-Yes, for the power-Iorais: 
there are several power-looms now at work, conducted by 
Englbhmen* 

Are the Committee to understimd, that most of those 
c(ri<tcin-manufactorie8 are conducted by Englishmen ?^-^ 
Sometimes Englishmen act ad foremen ; but the coramoff 
ootton-spinners of Manchester and Glasgow do not come 
to France; as we cimnot pay them sufficient wages* 

Ip ^pinning-manufoqtories it is only the foreman who ia 
an EngUshman? — Just so. 

From whence are those manufactories now supplied i^th 

ma<^inery?^Theyaare supplied by their own machiiM-malKisnH 
. Wh^re is such machinery made ?— In the Haut Rhin^.va 
Paris, in St Quentin^ and in Rou^n* 

Who are. the conductors of those maaulactories of i^^« 
ohinery I Are &ey Englishmen or Frenc}iqaeii ? — Sphere 
ia.iii the Haul Rhin a very extensive manufactory^ set up 
by an Englishman. , 

What is his name ?~Dixon. 

How many years has he been there ? — ^Five years ; And 
he is increasing his manufactory. He had no money when 
he came to France from ]Vf anchester. 
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. Wh^tnumbec of .workmeii J»ay b^.noi^ employ?— ^He 
told me he bad 150 men at work in bi& shop. 

Are many of tbem.Epglisbmen ?T-rVe«y few. 

Does he supply tb^e principal part of the machinery 
which is wanted in that \departoent?^^ Yes; but, bea^^^ 
Mr. Dixo^o, there is Mr« Bouche, who makes a great 
quantity now^ 

Is there any other manufactory in, thsU; ciistri^t fqi! 
machinery {—-There may be others there: there are se- 
veral at Rouen. 

Who CGoiducts them ? — ^There are %e\ex^ Englishp^iien^ 
and several Frenchmen ; but I do not know their name^f^- 

Are there any Englishmen employed ? — ^A great number 
tibiBije. 

Does Boucbe employ E>nglish, artisap^,2«^NQ^ ; 
. At Rouen, bpw many EngUshmfUtB^cf employ^ k^ ^ 
manufactories ? — ^I cannot state the number, but there ana 
agreati^any. 

. Do you know the proportion of English, with the. 9tb^K; 
workmen employed there? — I have been informed, by the 
proprietors, that they employ a great number of English- 

I>0 ihey supply all the cotton-machines of their disl^t ? 

Are many machines now imported ?^-Yes ; there are 
many imported, and would be many more, but for the pro-* 
hibitory l^ws of England. 

"Exom what ^untry ?r-From England. 

Are you able to speak to the difference in value b^ 
tween the macbineiry made in Frai^ce and tliat made here? 
T— A machine made in Englwd is c^rtainly^ superioJ? ii| 
certain metals, as cast-iron, steel, and brasi^ ; : and gQ^«^ 
rally better finished : but if a Frenchman has a good model 
of a machine, he will certainly make it i^s well a|i any 
jSnglish mechanic; so that you cannot distinguish the one 
firom the other : the great difference is, . that the same 
laumher of English workmen will turn out sixteen ma^ 
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chines in this country^ when ah equal nuinher of French 
workmen willnot turn out in France four of the same 
description. If I Were to give an order in England for 
fifty or sixty cotton-spinning-machines^ and give ah order 
in France for the same numher of machines^ I should not 
be able to get ten machines made in France in the time 
the whole sixty would be made in England. This dispatch 
is partly to be attributed to the superior knowledge of the 
workmen, but more to the great variety of tools used in 
the English manufactories. 

You can get any quantity you please from Manchester ? 
— Yes ; any number : the only difficulty is in their expor- 
tation* 

What is the difference in value, in the estimation of 
your manufacturers, between a machine made in Man- 
chester Mid one made in France ? — About 40 per cent in 
favour of English machines. 

Do you speak of any particular machines, or cotton-- 
machines generally ? — 1 will state, first, as to cotton-ma- 
chinery, about 40 per cent. 

Do you mean as purchased in London, or 40 per cent, 
when landed there ? — Forty per cent, in the first purchase 
in London, I suppose if I were to buy a machine here, 
and send it to France without any duty, I should find I 
(Should pay 40 per cent, less for it than if I were to pur- 
chase it of a machine-maker in Paris. 

That is to say, a machine which costs in France 100/. 
you could purchase here at such a price as to have 40 per 
cent, profit ? — ^Yes ; if I had no duty to pay. 

What is the amount of duties which are pjud in carrying 
cotton-machinery to Paris ? — Thirty per cent, on a steam- 
engine; 15 per cent on the value of cotton and all other 
kinds of machinery. 

How do they ascertain the value? — A declaration is 
made, in the entries at the Custom-house, of the value of 
the machine : with the declaration you are obliged to give 
a drawing of the machine, the weight of the iron, the 
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ireight of the brass, and the weight of any sort of metals l 
and you say 100/: upon this you pay 15/.; and you give 
a bond to the Custom-house, that you shall pay any extra 
duty, at the rate of 15 per cent., that the machine shall be 
valued by the Committee of Arts and Manufactures, be« 
yond the declared value in the entry : then, if the Com* 
mittee put it at 200l.y you must give 15/. more, and so on. 

Where is the Committee of Arts and Manufactures? 
How have they the means of examining such machine ?- 
They never go to examine, but in very particular cases. 
They generally make their estimate by reference to similar 
articles. 

Do they ever raise the valuation made by the entry?— 
They do, sometimes. 

When was the duty of 15 per cent, and the duty of 
80 per cent, laid on? — The duty of 15 per cent, was laid 
on about ten years ago ; but, about six years ago, a great 
steam-engine-maker applied to the French Chamber, to 
increase the duty on steam-engines, or prohibit the same 
altogether. He was opposed by many manufacturers, 
who declared it was wrong to increase the duty ; because 
France could not make a sufficient number of steam- 
engines to supply the country; and they would be deprived 
of getting engines from England, which was the chief 
place of their manufacture : yet it was carried by the 
French Legislature ; and they increased the duty from 15 
per cent, to 20; next to 25; and lastly to 30 per cent., in 
three years time : but the duty was to go no higher. 

Are steam-engines the only machines excepted from the 
general rate of 13 per cent. ? — ^Yes. > 

Are English steam-engines much in demand in France? 
— Very much. 

• Can you go on without them well ?-^Not with proper 
dispatch. 

What is the difference in value between a steam-engine 
of the same power, made in England, and made in France? 
^**-Tbe difference is about 30 to 35 per ceht. A stean^ 
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^agine of t^nk-hoxseiiV power,, rnnde in England, geneTa% 

costs about 700/. ; and one in France,, ahoot 1000/* 

, Are they of equal quality 2-— Yes : many persons like 

Fjcench engines as well, that are made by Mr. Edwards ; 

he ia an Englishman ; and is the manager of M. Perrier's 

namifactory at Chaillot 

. Where does he. come from ?*-From Xiondon, I believe. 

Mr. Edwiurds is in competition with mftny steam-engine- 

manufacturerti^ in England. The English makers put up 

an engine at the same price, though they have to pay the 

extra duty and. charges. 

If a duty of 10 per cent more, that is 40 per cent., were 
laid on English engines,, could the Englislji engineers come 
into competition with Mr. Edwards ? — Yes ; I beUeve they 
eoidd;. because they would reduce' their profits; and then, 
perhaps, have mcnre profit than is obtained at ChaiUot^ or 
other parts of France^ 

V . Would there be still a sufficient profit? — Yes ; I believe 
there would be. enough to encourage the English engi- 
^ers. to further exertion. 

. Have you any means of knowing what nuii)ber of steam- 
engines have gone to France within the last two yeari^ ?•— 
One English engineer has stated, that he had sent 100 to 
France within the last three years. 

. Have you any idea how many Mr. Edwards has made 
in that time ?-T-Mr. Edwairds has put up in France about 
100, that he made in England ; and, since the increase of 
duty, he has put up 200, which he has made at Chaillot. 

Are you able to state, whether any parts of the steam- 
engines are made in England, and sent ov^r to France,, and 
then completed there? — Yes; several parts; particularly 
boilers. 

Is i^at generally the case ? — It is very often tlie case. 
The last steam-boat made for the French Government, for 
the Post-office at Calais, has been made by Messrs. Steel 
and Atkins> steam-engine-makers at Parisu The boiler and 
a cestainparttif the engine have been made in London; and 
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th^^rem&kiet of the pieces of the engine haVe been made 
ia Paris. 

Are you aware whether the screws^ which form a part 
of the: steam-«Bgine^ are made in France, or made in 
England I— They are made iii En^and. 

How can they s^id them from England? — ^They send 
them ;idong with the engine, concealed: no man would 
take an. engine, if they did not send the screws with it 
The complete machine must be imported into France, if 
one is ordered complete. 

Do you know any manufacture of other machinery in 
Other ]>arts of France t^-^^Yes; I know the manufacture of 
roII^s for calico-and cotfon-printmg-machines. 

Where are they ? — In Paris. 

For any other articles? — They make etery sott of 
machme in Paris^ which is made in Eiigktnd* 

Can yoa state within how many years wiy of these 
manufactories have been established? — They have im« 
proved and increased, particularly within these three or 
four years : a great number of these machine-makers hate 
been established many jrears ago;: but the increasing de- 
mand for machinery began four or five years since* 

Do you know whether any stocking-mapchines are carried 
i^m England to Fr{uice?-^Not stocking-machines, but 
lace-manufacturing-machines : I know a great number of 
them have beenr brought from England* 

Where ate they established ?^-^Most of them are esta- 
blished at Calais, Douay, St. Quentin, Rouen, and Paris, 
There is an immense number of Englishmen, in the neigh- 
bourhood of Callus, employed in that trade*^ 

Are they prohibited from being exported from England? 
•-rYes;^ they are. 

How ate, they sent into France ?-^Tb^y get anything 
they want: any man may get what he wants, if he will 
only pay enough for.if. 

Do you know what they pay for smuggKn^ iSim ov^i^ ?— 
I am told that some of tibem pay SO or 40 pfer c&tit' 
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Where do they pay it, here or there ? — They pay it on 
the other side : they make their bargain, to be delivered 
on the other side. ' 

Do they make wiy of those lace-machines in France ?— * 
Yes ; they make them, now^ in considerable numbers. 

' Are the English lace-machines much more prized than 
the French ? — I am told that they work as well as the 
English machines; and I could not, of myself, make any 
distinction, whether the English machines are better than 
the French : they both appear to work welL 
: Are you able to state any difference in price ? — They told 
tie they cannot make a lace-machine in France under 500Z, ; 
which same machine costs in Nottingham, I believe, 250L 
or 3001. 

' If there was no prohibition, a great many of those ma- 
chines would go to France?— Yes, an immense number; . 
but I am afraid the French Government would soon try to 
raise the duty. 

You have been acquainted with many of the manufactu- 
rers fov*many years ? — I have. 

If thie law in England had permitted machinery to go 
freely out, would all those manufactories, that have grown 
tfp in the last ten years, have been established ? — Not to 
the same extent that they now are, for the machine-maker ; 
but very little difference to the other manufacturers. 

Would much machinery go, if the laws which now pro- 
hibit its exportation were repealed? — Yes, I think so; 
because our manufacturers have thought that the English 
machinery is much better than the French : and were it at 
the same price, and a machine cost in France 150/., if a 
Frenchman could get it from England at that price, he 
would give it the preference ; from the idea that the English 
wad better than the French. 

Does hot that arise from their finding them better? — 
They have, I dare say, found them. better. 

You think the proficiency in France makes their machines, 
now, almost equal to our own ? — I believe they can make 
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lace as good with their machines as with the English. I 
have seen lace made in Paris, and in Calais and Douay, 
which I could not distinguish from the lace made in 
England. > 

Are there any Englishmen who work or direct those lace- 
machines in France? — ^The lace-machines in France are 
generally directed by Englishmen. I do not know any ma- 
nufactory of lace^ or of machines for making lace^ which 
is not directed by Englishmen, or English workmen em- 
ployed. 

Are there any manufactories for the spinning and weaving, 
which are lately established ? — There are many established^ 
and increasing to a great extent. 

Did you say that the lace-manufacture is exclusively 
carried on by Englishmen? — I do not know any without 
Englishmen* 

Are you able to state the number of lace-machines that 
may be in France? — I lately ascertained the number of those 
at Calais ; viz. 36 machines for bobbin and Mechlin, which 
belong to 12 or 14 masters, of whom only one is a French- 
man ; and there are many small manufactories round Calais : 
they cannot work without the yarn which they get from Eng- 
land. I put the question, why they established themselves 
in Calais, in preference to any town in the interior of 
France ; and to several of them I remarked, that the Cus- 
toms and Government looked upon them as smugglers, 
because, being so near the coasts they could have their 
goods from Nottingham; and, by manufacturing two pieces 
with one of their looms, stamp 50 pieces (smuggled) as 
made by them. But they made me a very fair observation : 
they said^ " It is not for that : it is because we are obliged 
to smuggle the yarn : we cannot get any yarn in France to 
do well for making lace ; and we are much nearer the coast; 
and we get the yarn in the night. ^* I have seen several of 
them at a stand for the yarn. 

Is the importatloa of yarn entirely prohibited in France? 
—Entirely. 
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• Tlien if l&iglish j«m were admitted into France^ the 
■nanu&cture «f fine lace would be mtieh increased ?»^¥e** 
Would not the* removal of the present laws tend to far- 
crease the number of machines ? — Yes, but not of Frencb 
manufacture : they would bring dieir machines £rom Eng- 
land; as they intend to change them^ whether the prdbi- 
-bitory laws are i<epealed or not. They lurve all the moddb 
-of England in France at pw»ent ; and I do not kaiowany 
-nachines at Mancdbester ov eltrewhc^pe, the models cKf Which 
are not in France. 

You say, you know no machine in Manchester whidi is 
0M>t now m France t— Not <me> that is generally known. 

Do you know whether^in e^erykind of machinery^ im- 
/provements take place irom year to year ?--* Yes* 
•'<^HaviQg been at Manchester a good deal,^ and at dif- 
ferent manufactories in France, can you state whether 
idle improvements in the machinery are made in France as 
iwell^as <in England ?— ¥eS4 but improvements doilot go on 
'^ quick in France as in England, in consequence of expe- 
-irience being less in France than in England. 

' Would not the improvements which take place in English 
-ma<3iinery have the effect of constantlyvmaking the manu- 
^ihcturers in France anxious to have d:ie Ei^lish machines ? 
t^^l think the efiect of the Act there would «cert;amly be, to 
'prevent our madnne^makerstn France hookakne supplying 
the French manufacturers. 

' ' Do you know^ at die present moment, that some of the 
machine-manufacturers in Franqe obtain machuies frcNoi 
^England, «nd Sieli them thece frequently as their own ?-«^ 
•Yes. ' • . ' 

Is not that very general ?— r Yes ; I am positive of it. 
V If die laws in England were repealed, woidd not a great 
'portion of the machinery that is used <in that :cduiitry be 
<eii]tained from England?-*— A very great quaiitityv 

Would not that improve the-manufaotures of the different 
articles yery nnich in jl^rance?**'«<^obably it would^ in some 
branches. 
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TBen tiie efiect of the present laws k, to kecfp ba(^^ ia 
some degree, the manufactures in France J-^I cenceive tbl^ 
present laws' to have the ^Eect of compeUmg die French 
ntaoiifiM^turer to have his machines made at home, and to 
deprive England of the manifest advantage of supplying 
other parts of Ae world, by throwing the whole tnieb inta 
ibe^haads of France. I will state one fact widiin my owir 
knowledge* The Pasha of Egypt had applied in En^and* 
&rcotkm<4Bachinery, - because he ii^as|;otng to grow cottons 
upon which he received an answer from different ma-« 
chine-makers in England, through hisagoort^ that he odnild 
not get. that machinery in England, because it was prohifi 
bited. He has directed his views to France ; and I know 
the party who has written to him, <liat he can supply hin» 
with a quantity of cotton^macbinery as good as in England^ 
iQiliougfa ndt so cheap. 

Do*, you know whether any madiinery for any othec 
country has been made in France ?-^Yes; for Switzerland^ 
Germany, arid Belgium. 

Do you know 'Whether, if our laws had pchrmitted thet 
export of dutt machinery, the orders would have been ex« 
ecuted in England instead of France?— No doubt th^y 
wo^Jd have been : they would have given their orders t^ 
Sdigiand ; because they could have been executed here 40 
per cent cheapeir, Superior in quality, and with greater 
c&^tcfa. 

<{s« there any duty on the export of machinery from 
Fj^anee ?— No ; but all kinds are allowed to be exported. . 

Then how would that operate, as regards a supply froni 
Switzerland l — Because we are much dearer in machines ip 
France* It iA the difference in price that woidd be one 
great cause of the difference in favour of English machinesL 

What i$ your <^nion, if machinery was permitted to b^; 
exported £rom England, whether the French Government 
would increase the duty on English machinery ? — I believe 
we sko^d have an 'application from the machine-maker ( of 
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France, either for a prohibition^ .or for an increase of the 
duty, up to 30 per cent 

Is it your opinion, from what you know of the manufao* 
turers, that that would be conceded ? — I think the French 
Govemment would be disposed to increase the duty. I 
have put this question to several machine-makers in Paris, 
who reply, that if the English law is repealed, they shall 
try to get a prohibition of the introduction of English 
machines into France. I say, '' I do not believe you will 
get it :" Then " we shall get the duty raised." 
' Would not the manufacturers of France oppose any 
.mcrease of duty ? — The manufacturers would not be inclined 
to oppose the duty ; because they would be afraid that our 
Govemment would make some proposals to have free inter* 
course between England and France, by admitting English 
^manufactures under a duty ; and they would be so a&aid 
of such a result, that they would not take such a step 
against the machine-makers. 

In what state are the woollen-manufactures there ? — I had 
a conversation yesterday with some of the largest manufac- 
turers in France : they had just come from Yorkshire, where 
tiie largest woollen-manufactories are carried on : they visited 
a number of those manufactories. I asked them what they 
would think, if the woollen-manufactures of England were 
permitted to enter France under a certain duty, whether they 
would be a&aid. They answered, " No, not at all ; because 
ive should always have a duty on them ; arid we have a great 
number of articles that we could send to England, under 
a "reasonable duty: of course, if we lose one article, we 
tshall gain by some others exported to England. 

Where is the machinery, which is used iii the shearing 
•of cloth, made in France? — Particularly in Paris: the 
inventor (Mr. Collier, an Englishman) has been estabUshed 
in France for many years, whose French patent is now 
introduced in England. 

Is that machinery at all equal to the English machinery! 
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•*— I bavp been inforined that their machinery is equal to 
that made in England, for the same purpose. 

What is the difference in price ? — The same relative price 
being made by the different machine-makers. 

What do you mean by the same machine-makers ?-— 
Our cotton-machine-makers make also the wooUen-ma- 
chipery. 

Your statement before had been applied to machinery in 
general?— Yes. 

Were you rightly imderstood, that the French cotton- 
machines were not so good as the English cotton-machines? 
-—They are equally good ; but not made with so much 
dispatch; or so cheap. 

And, consequently, if a free intercpurse was permitted, 
English cotton-machines would be preferred ?— Yes, to a 
a considerable e;Ktent, for the last reason : still, the machine- 
makers c^ France, if they have good models of Englisk 
machines^ will make them perform as well as any 
English machine ; but they will be much longer in making 
them: they will take three or four months in making whafr 
could be done in England in one month: tUb refers to 
all classes of machinery. 

Are you acquainted with the particular machines used in 
the dressing of cloth ? — Not very fidly. 

If the laws, prohibiting the exportation of our machi- 
nery, were repealed, would not France, in the course of a 
few years, have establishments of every description, tfie 
same as in England ? — No. 

Why not ? — Because we have not capital enough to do 
it ; nor that steady perseverance, so essentially necessary ta 
establish large works, except forcedtoitby theprohibitoiy 
laws of England. 

Would not France, on account of the low price of labour, 
be enabled to underwork the. English manufacturer, as tO' 
the price. oJP her manufactures ? — ^Never. 

Is not the price of labour in France considerably lower 

Tech Rep. Vol. VI. d 
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than in England ? — Considerably lower, in some parts of 
France. 

Do not the English artisans, who have gone there^ get con- 
siderably better wages there than in England ? — They do.' 

What is the reason why an Englishman receives in a 
French factory more wages than a Frenchman, both equally 
masters of their business ? — I will take an English engineer 
for an example, or an iron-founder, or a smith, or a turner ; 
either of these, if good workmen, obtains ten or twelve 
francs a day ; while the natives will not get more than 
from five to six francs. But I will explain the cause. 
We have a great number of manufacturers ; and all those 
men who come from England are considered by French 
manufacturers as smuggled men ; as they have been obliged 
to get out of England as prohibited men ; therefore great 
value is put on their abilities : and the English workmen, 
from their better method, do more work, and better, 
than 'the French ; and though their wages are higher, yet 
their work does not cost more money in France than if 
done by Frenchmen at lower .wages. 

Are they not generally better workmen? — ^A great num- 
ber of them are better workmen ; but there are maiiy 
inferior to the French workmen. 

Will a Frenchman, who receives six francs, and an 
Englishman who receives twelve francs, in Parb, at present, 
do the same amount of work ; or will the Englishman do 
more ?— I have seen an Englishman, at ten or twelve francs, 
perform more work in twelve hours time than a Frenchman 
in the same time ; but I have also seen some Englishmen 
paid ten or twelve francs a day, and they did not do more 
than the Frenchman who received but five or six francs. 

If the prohibition laws for exporting machinery were 
strictly enforced, could the French mechanics, without the 
aid of English workmen, supply the French demands for ma- 
chinery?— To a considerable extent ; but certainly not, at 
present, to the whole demand. 

Could they supply the other countries of the worlds if 
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English mechanics were, forbidden to export any ? — Yes ; 
in a few years. We have begun to make machines 
within the last six or seven years. A great many persons 
would not have thrown any capital into the manufacture of 
machines ; but it has beeii found out, that machine-making 
is a good business, and that the demand for it has increased 
in every branch of manufacture. Some orders have been 
sent from different parts of the Continent for machinery. 
The firm, of which M. Perrier is a member, never thought 
of embarking a farthing of money in any manufactory of 
that sort ; and now they have engaged 50,000/. in the ma- 
nufactory at Chaillot. In the Hmit Rhin, and in other 
parts of France, different persons have put money into the 
manufactories ; and many Englishmen have asssisted all 
those manufactories : but M. Perrier has no more than five 
or six Englishmen in that manufactory^ where they had 
two or three hundred Englishmen: all the others are 
Frenchmen. ^ 

Then are the Committee to understand, that, whether 
the laws are repealed or not, it will not make much diffe- 
rence to France ?-T-It will not make any difference to French 
manufacturers now. France can go well alone. 

{To be continued.) 



VI. — On the Impolicy of Legalizing the Exportation of 
British Machinery to the Continent.— ^Extracted from tJie 
Fourth Report of the Select Committee of the Hon. the 
House of Commons on Artisans and Machinery. 

* March 26, 1824.— Joseph Hume, Esq. in the Chair. 

Mr. IViUiam Brunton called in and examined. 

''In what trade are you engaged? — A civil-engineer. 

How long have you been engaged in that trade? — I 
have been engaged in the manufacture of machines in the 
cotton-trade, and in the manufacture of steam-engines, 
ever since the year 1790; thirty-four years. 

D 2 
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Have you a knowledge of machinery, and the progress 
of improvements which have been made in this country ?— 
Yes, I think I have. I was, early in life, employed in 
the manufacture of cotton-machines, which branch I be- 
lieve I had a perfect knowledge of at that time ; but I 
have, for the last seven-and-twenty years, turned my at- 
tention exclusively to the manufacture of steam-engines, 
and other machines.*' 

"Do you think the exportation of machinery would be be- 
neficial to this country, or otherwise?— I think it would not. 

Why not ? — I think that the exportation of machinery 
would give the nations on the Continent an advantage, 
which we now have over them : and as there never was, 
that I know of, any period in the history of manufacture 
in this country, where our machines were more employed 
than at present, I would ask, simply. Why sell machines, 
when you can make use of them ? 

Can you not make more machines than you can use ?— - 
If we go on so with machines, we shall soon come to that : 
if we export machinery, we shall very soon make more 
machines than we can use : I have no doubt about that, 
/ Would not that be desirable, as employing more men ? 
— No ; it would employ less men. 

In what way ?-^Because the operations of one machine 
in this country will occupy many times more men, and for 
years ; whereas the making of a machine would be com- 
pleted in two or three months. 

Do we not now employ as much machinery in manufac- 
tures, as we liave capital to employ? — That I cannot 
answer. 

Cannot every manufacturer now, who wishes to establish 
a manufactory, or to set up any engines, obtain all those 
at the present moment? — Yes. 

As many as he can employ ? — Yes, I conceive so. 

Do you conceive the machine-makers in England could 
not make more than they now do, if there was a demand 
for them ? — I suppose they could. 
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You say they supply all the present demand ? — ^Yes. 

Ify over and above the present demand, iliey were to 
make any number of machines, is it not evident that those 
machines cannot be used in England ? — Yes, that is evident 

If the laws permitted those to be sent abroad, would 
not that be an additional employment, which we otherwise 
should not hare had ? — It would employ men in making 
the machines ; but when those machines were carried to a 
foreign land, and set to work upon the very article which 
we are now manufacturmg in the towns of Manchester and 
Glasgow, I do maintun, as my opinion, that our manu- 
&ctures would be considerably injured by it 

Do you know in what state the cotton-manufactories are 
in France, or in any other country on the continent, as to 
the perfection of the machinery, or the capability of the 
cloths to contend with Manchester ?-*Their machinery is 
not so good.*' 

'^ At the present time, if there was an increased demand 
for machinery, is labour in that state of demand that they 
can supply it ? — I suppose they could supply machinery ; 
but I conceive, that if ever machinery is permitted to be 
exported freely from this country, the trade will not be a 
permanent one; for two or three reasons, which I will 
beg to state: — first of all, wherever machinery is used, 
there machinery must be repaired; and machinery will be 
made wherever it is repaired ; and in the event of war, it 
must be made. 

If an English machine-maker can make his machinery 
cheaper than it can be made in France or any other country, 
would not the manufacturer in those countries look entirely 
to England for the cheapest article ? — That depends upon 
their (I was going to say) caprice. But, going to facts, we 
know that steam-engines, soon after the peace, were per- 
mitted to be exported at 15 per cent, duty ; but now, that 
they are beginning to make them themselves, or, rather, 
have proceeded a good way, the import-duty into France 
is 30 per cent 
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That is no impediment on the part of England. Eng- 
land throws no impediment on the exportation of steam- 
engines ? — I have not yet learned that the French are dis- 
posed to throw down all their obstacles to the importation 
of machinery. 

You state, that machinery should not be exported, be- 
cause it facilitates the manufactures in France ? — Yes. 

Is not the steam-engine one of the principal means of 
power, in establishing any manufactory ?-^No doubt it is. 
. Then do not you consider it impolitic to allow steam- 
. engines, by which French cotton-manufactories and other 
works may be established, to be exported ? — ^If a steam- 
engine is to considered as a tool, it may be exported ; but 
I conceive there is a- great deal of difference between an 
engine and a cotton-machine ; because a cotton-machine is 
like a corn-mill, in relation to the produce of it ; and I 
conceive that no man would like to sell his mill while he 
could grind his corn. 

Of what use would tools be, if you had not the power 
to put them in operation ? — The French have long pos- 
sessed the steam-engine. . 

Is not the steam-engine the power which puts a mill into 
operation ; as imrportant to any manufacture as the mills 
it does put into operation?— No doubt, it is as important. 
• If the reasons you have given are sufficient to prohibit 
the exportation of one article which facilitates foreign 
manufacture, is not the same reason equally valid against 
your permitting steam-engines, which are so very Important 
in every manufacture ? — I have never seen that it has been 
the interest of England to permit the exportation of steam- 
engines, to work manufactories. 

Then, are the Committee to understand that you con- 
sider the exportation of steam-engines as objectionable as 
the exportation of any other article, which facilitates the 
manufactures abroad ? — I think that there are other articles 
more objectionable than the steam-engine. 

What are they ?— The machines immediately connected 
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with our great staple trades ; such as, cottoUi woollen, and 
linen manufactories. 

If you were told that they can make cotton-machinery, 
of the kind you have mentioned, equally good as any in 
England, would you still continue of the same opinion, 
against any being exported ? — I would ; but I am not yet 
told so, nor do I believe it is so. 

If you were told, that, instead of the machine-makers 
making more machines than were required, they could not 
make sufficient for the manufacture of England, how would 
that affect your view of the question ? — There is the capa- 
bility of making machinery ; but I distinctly would have it 
understood, that it is my opinion, that if there were an in- 
creased demand, there is no incapability of manufacturing 
a greater number of machines, provided they were wanted. 

Are. the Committee to understand, that you consider 
the capability of tiie machine-makers to be such, that if 
the demand increased, an increased supply could be gra- 
dually afforded ? — Yes. 

In your experience, at the present moment, is there any 
difficulty in obtaining any particular kinds of machinery ? 
— There may be, for want of time ; for machine-makers, I 
. believe, generally speaking, are very busy. 

Are not all trades, at the present moment, brisk? — Never 
was there a time, that I know, that machines were in 
^ greater use in this country ; therefore, I say again, why 
sell the machines ? 

How long has this increased demand for machinery 
existed?— For some time: for twelve months, perhaps. 

Have you ever known a time when the machine-makers 
. were very slack, and their workmen but indifferently em- 
ployed? — Never, but when manufacture has been also 
slack : there is always a reciprocity. 

Then the Committee are to understand, that when ma- 
nufactories are slack of employment, the machine-maker 
. is also slack ?-r-Yes. 

Supposing die time to. arrive when machine-makers 
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should be slack in their employment, to supply the Ei^lish 
factories, do you consider that it would be improper to 
allow them to manufacture machinery to go abroad ? If 
they had not full employment for the home-market, would 
you consider it, in your view, improper that they should 
manufacture for the foreign-market? — I cannot think thst 
it is right for machines to be sent abroad imder those cir- 
cumstancei), for two or three reasons, which I will beg to 
state. I think it would be imjust to the inventors of those 
machines : and I will suppose a case, that there is an in- 
ventor who has invented a machine, and joins himself with 
a capitalist, and these two employ a workman ; now, those 
three combined have been the ground-work of all our 
madbines. After a great deal of pains has been taken^ 
and much money has been spent, the machine is com- 
pleted : we presume that the inventor, as the only means 
of securing a remuneration equal to his trouble, has taken 
a patent in this country; and the time comes, when this 
machine is really put to work, and is found to answer. 
Now, when this machine is permitted to be exported 
abroad, I say it is not only injurious to the inventor, Bioit 
it is aA injury to the country; inasmuch as, whOst his 
patent lasts, the people in England are prohibited from 
selHng or making, or even using diis machine, but through 
•the patentee; whilst, on the other side of the Channel, they 
may buy or sell, or make, or do as they please, with tha 
same thing. 

Suppose the patentee make a hundred, which supplies 
the whole home-market ; suppose he had a demand for 
ten more, to go abroad ; would it not be injustice to him, 
to refuse that permission ? — ^As an English manufacturer, 
I think it would not. 

Are you not supposing the case of an English manufac- 
turer inventing a machine, and preserving to himself the 
exclusive use of the machine ?— No : I am speaking of the 
inventor of a machine which is to be sold. -1 understood 
the question to be, * Whether, if the inventor of a machine. 
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in case he can actually make more than there is a demand 
for, should have the privilege of sending those machines 
abroad?' I have no doubt that by this the inventor would 
be benefitted. But what I alluded to was, not that the 
machine would be manufactured by this man, but manu- 
factured on the other side of the water ; because we send 
the machine to the other side of the water, where it is to 
be copied, and where they make it, and sell it and use it ; 
whilst the people in this country, for fourteen years^ may 
not do the same thing. 

Do you know whether machinery, that is now prohibited 
by the law, is ever sent abroad ? — I believe it is. 

Supposing one of those patent-machines sent abroad, 
what is there to prevent the Frenchman having one of their 
making, as you say; as many as they may want? — ^There 
are prohibitory laws at present 

The question supposes one to be got abroad, through 
smuggling, or o&erwise. What is there to prevent other 
artisans making others in France ? — Nothing, that I know 
of, but their iirai|t of capabilities. 

You were understood to say, that it would be unfair to 
send them abroad ; because, whilst individuals were re- 
strained here from making them, for fourteen years, they 
might mfike them abroad immediately ? — Yes. 

Now supposing a case, in which a machine by some 
means gets abroad : what prevents their making, in that 
case, as many as they please ? — That is just what I sup- 
pose will be the case, if the door is opened. 

b there not every probability of one machine going 
over, whether the door is opened ot not ? — If that is so, 
it must be owing to the inefficiency of the laws. What I 
have supposed, is, a constant thing occurring, not only 
where men take patents, but where they are improving 
their machinery. Our machinery is making a progressive 
improvement, even to this day ; but who will expend 100/. 
to improve a machine, if he knows that next week his 
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machine may be bought out of his hands, or h fac-simile, 
and transferred over the water. 

Is it not a natural consequence, if there is a demand for 
machinery from abroad, that the person who has matured 
his invention here, will, by increasing his sale in a foreign 
market, be benefitted thereby? — I admit he would be 
benefitted; but I think the country would be injured, 
most undoubtedly. With regard to the individual, I have 
no hesitation in saying, he would siell a greater number of 
machines, and a certain number of people would ;be be- 
nefitted by that ; but I 4o maintain, that, as far as my 
knowledge goes,, the country would be materially injured. 

Do you know whether in France, and other parts of the 
Continent, very considerable manufactories of machinery 
:have been lately established ? — I do know that there have. 

Do you know whether. English machinery is in much 
demand on the Continent? — I do know that it is. 

Do you know the extent of those manufactories on the 
Continent? — I do know that they are very extensive. 

Do you know whether they are employed on the same 
kinds of machinery which are made in England ? — Yes ; 
very much alike. 

Are you able to state, from any thing you know, whe- 
ther, if the export of those articles had been permitted 
from England, those manufactories, now so large in France, 
would have been established ?— I think, reasoning hypo- 
.thetically, if, at the beginning of the French Revolution, 
when restrictions were .taken ofi* the calico-trade, it had 
then been said, ^ You may not only export machinery, but 
artisans,' I am fully of opinion, that there are not many 
who would have temerity to say that our cotton-manufac- 
tory would ever have reached the prosperity that it has in 
this country. 

Do you believe that if facilities had been given to the 
import from England of the various kinds of machinery, 
and if we are able also to make them much cheaper than 
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in France, any of those manufactories would ever have 
been established ? — I have no doubt about it : if machines 
are permitted to go there, they must be repaired ; and 
then, ultimately, they must be made. 

Whether cheaper or not ? — Yes, whether cheaper or not. 

Have we not, in England, artisans of superior skill, of 
superior industry, a superior division of labour, and many 
other advantages, which secure to us the superiority we 
have ? Is there any thing which can take from us those ad- 
vantages which we have? — We have certain local ad- 
vantages, of which we ought, certainly, to avail ourselves. 

What are they ? — They are the amazing extent of coal : 
and I do say, that the resources of this country point out 
the use of machines much more than the selling of them. 
The means of subsistence of the population, from the ex- 
tent of the soil, is limited, with respect to other countries ; 
but our means of working machinery are beyond all others. 

If there is no limit to our working, how do you say there 
is aiimit to bur manufacturing the machinery? — Because, 
if we send the machinery abroad, and this machinery is, 
after being sent abroad, made there, there will be no use 
for machinery sent from this country : and that the send- 
ing of this machinery from this country will completely de- 
stroy the use of the machinery you have in this country, 
I h«ve no doubt. 

' You are understood to ^tate,. that we have local advan- 
tages, which must continue to us the manufactures which 
we have? — I have said, that our local advantages point 
rathei; to the use of machinery, than to the sale of it. I 
wouldi clearly distinguish between the machine and the 
product of the machine; as much* as between a mill and 
the corn ground by the milL 

What distinction do you make between our exporting a 
steam-engine and a cotton-engine? — I have already said, 
that I do not see that EiiglaM is benefitted by the exporta- 
tion of steam-engines : but I conceive that the difierence 
is this, that a cotton-machine is more immediately con« 
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nected with the cotton-manufacture ; which are two of the 
staple manufactures of our country. 

Do you mean, that the exportation of steam-engines 
might be, with advantage, prohibited? — ^No, I do not 
exactly see that ; but there are different applications of 
steam-engines. 

You would have no objection to supplying a steam-' 
engine, for the working of a boat ; whereas you would not 
supply a machine to work cotton ?— Yes ; but we cannot 
make thdse distinctions : and I would just state, and I 
know, that steam-engines were originally exported from 
this country, being long in the employment of Boulton 
and Watt. First of all, they were exported for the draSn^ 
ing of lands i&nd mines : those were the applications and 
purposes of steam-engines^ to which, as a manufacturing 
country, we cannot object. 

Then you draw a distinction between that machinery 
which is to be employed in other manufactories abroad ; 
and the mere physical force^ which you consider as ve^sted 
in a steam-engine ? — Yes,** 

^^ If you were told, that an order was sent from Soufli 
America (for instance to England) for machinery, to the 
extent of 6 or 10,000t which the laws prevent our export* 
ing; and that the persons, being refused in England, 
might go to France, and get the very same articles manu- 
factured, which we have refused ; do you consider that it 
is good policy in us, to allow the French to supply that 
market, while we could have A^om Mt-^I have iio doubt ^ 
that the time will come, when they will he able to mamifac-^ 
ttire articles as well as ourselves: I have very little doubt 
about it. But it does not behove us, I think, as a nation, to 
facilitate that. We have, after long experience, and hundreds 
of individuals of us have, attained a very considerable and high 
advancement in the knowledge of manufacturing machines ; 
and it is not a fit thing that we should expose ourselves, and lay 
out all our labour, for the advancement of the French, or any 
i^her natioff,who may please to come and avail themselves of it.'* 
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"Do you not think, that by sending out tools, we facilitate 
the manufacture abroad of those articles which are manu- 
facturied by those tools ? — The tools which are now sent 
abroad are equally applicable to the manufacture of the 
razor or the pick-axe : we cannot exactly discriminate be- 
tween that kind of tool which would facilitate the manufac- 
ture of an article which we would rather keep at home, and 
other tools. 

Is it not equally desireable, if it could be effected, that 
we should manufacture razors for all the world, as that we 
should manufacture cotton for all the world ? — If it were 
practicable. 

Do you not, by sending out tools for razors, facilitate 
that manufacture, which it is desireable we should supply? — 
It is too late for us to restrict the exportation of hammers 
and anvils, and such like. 

You will think, with your view of the question, that it 
might be advantageous for this country to prohibit compli- 
cated articles of machinery, where it would not be worth 
while to enact a law to prohibit the exportation of common 
tools ?— Precisely ; that is my view of the case. 

Is not the steam-engine a complicated machine ? — It is ; 
but I am afraid the line has been drawn, and the day is 
gone over, to prohibit altogether the export of machines. 
We have heard much of the effect of the explanations of 
machines going abroad, as they are printed in the various 
works. Mr. Osier,* who has been examined, gave an 
exemplification, shewing it was exceedingly different, 
between a man having a real knowledge of the thing, and 
the possession of the actual machine, to that of a drawing 
of it, or any written explanation of it. With regard to our 
Birmingham machines, which I would now rather speak 
to ; our Birmingham machines are rarely, if ever, men- 
tioned in the scientific works of the day. The Birmingham 
machinery is ephemeral ; it is the machine of the day ; it 

* Deputed by the Chamber of Commerce at Birmingham. 
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is got up to answer a certain purpose, and has its existence 
only during the fashion of a certain article ; and it is con- 
tained within the precincts of a single manufactory, or a 
town. Now, I do say, that the exportation of that machine 
(being exceedingly light and portable, for many of them 
might be packed into a large box, and sent over the water, 
and nobody would be the wiser) would be exceedingly 
injurious to the town of Birmingham. 

Is it the practice of the manufacturers at Birmingham, 
individually, to conceal the nature of their own machinery ? 
— There is no doubt about it. 

If that machinery goes into so small a compass, do you 
think that any existing laws can have the slightest tendency 
to prevent its exportation?— Yes, I do: I conceive it is 
very possible : and I have no hesitation in saying, that the 
present prohibitory laws prevent the exportation of even 
those small machines.*' 

" Can you give any idea to the Committeee, how the pro- 
hibitory laws might be effectually executed, by means of 
searchers ? — Machines that are intended to be sent abroad 
ought to be inspected whilst they are entire ; and not when 
they are packed up, and sent to the Custom-house. 

As there are a great many that must now be exported^ 
their exportation having been permitted, is there not a great 
difficulty at the Custom-house in /distinguishing them?-r- 
If the searcher, or persons employed, sees a machine in an 
entire state, he can distinguish it. That there is a diffi- 
culty, I have no doubt at all. 

Are not many machines made in the country ? — No doubt. 

If half-a-dozen, or a dozen, different pieces of machines 
were mixed in one case, would it not be a very difficult 
thing to detect any particular machine, and stop its expor- 
tation ? — Most undoubtedly. >. 

Do you think; from your knowledge of machinery, that 
if you were to see a great number of machines mixed up in 
this way, you couI4 at once tell the different parts which 
applied to different purposes ? — Certainly not ; because 
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those machines are generally imbedded in saw-dust : when 
brought into the Custom-house, there is nothing but the 
very surface of them seen. 

You apprehend very great difficulty would arise in being 
obliged to turn out every case, and examine every single 
piece ? — I have no doubt at all that there will be great dif- 
ficulties ; but, at the same time, I am thoroughly convinced 
of the great injury to this country, from sending away, 
for instance, an iron-mill (which would cost, perhaps, 3000/.) 
that would manufacture, in this country, its own value, in 
less than a fortnight. 

With the long experience you have had, and knowledge 
of machinery, having been yourself an engineer, could you 
suggest any mode by which the laws now in force, sup- 
posing it proper to continue them, could be enforced, or 
even made more effectual?— It.is a subject too important 
for me to give a reply offhand : at the same time, I have 
no doubt of the practicabiUty, though I am perfectly aware 
of the difficulty of the case. I would suggest, that if the 
parts of machinery, intended to be exported, were packed 
in cases, and supported therein by narrow pieces of timber^ 
to prevent them from injuring each other by friction in car- 
riage, instead of the usual method of imbedding the 
whole in saw-dust, they would, in that case, be easily seen 
by the searcher j who, if a person well conversant with 
machinery, would always be able to ascertain whether the 
articles thus exhibited were, bond Jide, those that were 
actually specified and intended." 



VIL — On a Machine for reducing Beets and other Roots to 

Pulp. By M. Thierry. 

WITH A PLATE.* 

The lateral elevation of this Machine, shewing the wheel* 
work, is represented in fig. L of Plate IL ; and the front 
elevation of it in fig. 2. 

* From Descrip, des Maeh, et des ProM, spiSc» dans Us Brevets, 
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Ay is a grater or rasp, composed of a horizontal cylinder, 
closed at its ends, and formed of five circles of thick sheet* 
iron, screwed on to as many sets of arms, which are mounted 
upon a horizontal shaft These five circular bands are sur* 
rounded with a hundred toothed iron blades, well sharps 
ened, such as represented at fig. 3, screwed on to the 
bands, parallel to the axis, like barrel-staves : each blade 
has forty-^ight teeth, which are a Une and a half high, and 
have the same number of spaces between them. 

At the extremity of the axis of the cylinder A, is a pinion 
B, which works into the large wheel C, which is turned by 
a winch D, or by any other first mover. The pinion B, 
and the wheel C, are hi the proportion of one to five. 

E, a hopper, or trough, to receive the beets, which in 
as wide as the cylinder ; and is divided lengthways, by 4 
partition, which forms it into two divisions, each four inches 
squ^e. 

F, a circular plate of sheet-iron, forming a cover for the 
rasp*. This plate is furnished at its four corners with ivoti 
pins, to fix jt upon the frame of the maqhine. 

G, a large wooden case, lined with tin, to receive the pulp. 
H> a fly-wheel, affixed upon Ihe end of the axis of the 

cylinder. 

I, the &ame of the macUne, the feet of which must be 
solidly fixed. 

The rasp, when put in motion by horses, at a walking * 
pace, makes three or four hundred revolutions a minute. 

A woman is placed in front of each of the two opening^ 
of the hopper, and is furnished widi a piece of wood of 
about four inches square, with a handle with which t6 
push the beets fprwai^d against the rasp. 

Each woman is served by a child, to hand the beets to her. 

The niachine b^g put in mQtiqn by a hbrse, with two 
women ^nd two children to artteni^ it, will reduce to, pulp, 
six thousands pounds of beet-roots pej hour* 
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Vin.— -On a Process, by which is obtained a Species of Cati". 
steel, similar to that of whith the Damascus Sword*blades 
are made. By M. Baeant, jissayer- General of the Mini, 
at Paris-* 

The veined or variegated surface of Oriental, swords has led 
to abelief that they are made of what is termed ^toffe ; that 
is to say, a combination of welded steel-bars, or steel*' 
wires, twisted together in different directions. 

A long series of experiments, undertaken to elucidate 
thb question, has convin<;ed me, that the substance of 
which the Damascus blades are made is a cast-steel, con- 
taining more carbon than our European steel; and in 
which, by means of a cooling, well conducted, is. effected 
a crystallissatiqn^ of two dictinct combinations of irop and 
carbon. 

This separation is the essential point : for if the matter 
in fusion is suddenly cooled, as it would be i^ a small ingot, 
there would be no damasked appearance discernible by 
the naked eye: it would require a magnifying-glass, to 
perceive it 

The law discovered by Berzelius, and according to 
which bodies having any affinity with each other are com- 
bined, explains, in a satisfactory manner, the property 
which characterizes the Damascus steel, of becomuig veined 
upon its surface, when polished, and submitted to the action 
of a weak acid. 

In combinations of substances which have affinity with 
each other only in fixed proportions, all that exceeds these 
proportions^ enters not into combination, but only into mix- 
ture. Now, iron and carbon form, at least, three distinct 
combinations. Steel, which is at one extremity of the- 
series, contains but a small proportion of carbon (a hun-. 
dredth part). Pluipbago, on the contrary, contains ten or. 
fifteen times more carbon than iron. White and black cast- 
iron occupy the intermediate spaces. 

* From Jnn. de Chim. ei tfePhpt, 

Tech. Rep. VoL VI. « 



50 Breant on preparing Cast-steel 

Let us suppose, that, in the preparation of steel, sufficient 
carbon is not introduced ; thi^re "vviU be only as much steel 
fbnned as corresponds 'with tfie quantity of carbon intro- 
duced ; the rest w91 be iron simply mixed. If, then, the 
cooling be slowly effected, the molecules of steel, being 
mere fcsible, will hare a tendency to unite, and t» separate 
tfaemsel?es from the portions of iron* Tliis alloy, therefore^ 
would be susceptible of producing a damasked appearadoe i 
but the surface would be white and indistinct ; and the 
metd, by being ndxed with iron^ . would not be capable oC 
becoming hard. 

if the proportion of carbon is precisely such as to con^ 
tert into sted the whole of the iron, there will be but one 
kind of comlnnation ; and no separation into distinct sub- 
stances can take place during the cooling. This fact I 
have observed several times ; and it will, I presume, serve- 
to point out the best proportion of carbon, to produce that 
kind of steel which is prc^r for making tools and instru- 
ments to cut metals*. 

. But If the carbon is a little in excess, the whole of the 
iron will be at once converted into steel ; and the carbon,, 
remaining free in tiie crucible, will be combined, in a new 
proportion, with a part of the steel already formed. There 
will thus be two distinct compositions formed : pure steeA^ 
and carburetted or cast-steeL These two substances^ Irtr 
inrt but imperfectly mixed, will have a tendency to separate^ 
when the liquid matter is suffered to remain at rest ; then 
Aere wiE be formed a crystallization, in which the molecules 
of the two compositions will arrange themselves according 
to their respective affinities or specific gravities. 

When we quench in acidulated water a blade of steel, 
pirepared in the above manner, the damasked appearance 
wiD be very distinct ; the pure steel vnU be blaok, and the 
carburetted steel white; because tiie acidulated water 

* It is wen known, that saws should have larger or smaller teeth, ae- 
corcUng to the substances th^ are to cut For &e samefcapo^, the stfel 
best adapted for instruments employed in cutting soft flesh ought to be 
different fVom that used For files, gravers, raxors, ftc. 
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bfbgd not so restdily ifrtd view the calrbon of the carbw- 
letted steel. 

The rarbon irregularly diffused through the nietalsy and 
forming two distinct combinations, is the cause, therefore, 
of the damasked appearance ; and it may easily be con- 
ceired, that the more slowly the cooling proceeds, the 
larger .will be the damasked reins. For this reason, it will, 
peiiiaps, be better^ either to avoid casting the, metal 
in too great masses, or else to adopt certain modifications 
in the process. In support of my opinion, I may be 
allowed to quote Tavernier, who, in his Travels in Persia^ 
has given some information, by which we may be able to 
judge of the size of the pieces of steel which were em- 
ployed in the manufacturing of the damaisked stf oi'd »nd 
other blades^ 

The steel which is susceptible of being damai^ed, coines,^ 
he says, from the kingdom of Golconda. It is found, in 
cotBmeree, in piecies as large as a half-penny loaf. It is 
ndual to cut them. in two, to examine their quality; and of 
each half they make a sword-blade. 

From his account it is evident that this Golconda steel 
watf ki pieces, eij^actly like wootz; aoid weighing i^boirt 2 
0P S kilograms. 

Tstvemier adds, that if, in tampering this steel, they 
wete to follow the European methods, it would be^ as 
brittle as gkss. Hence we may conclude, as Reaomur 
observed, that it is difficult to forge it. 

That intelligent man, having received from Cairb some 

samples of Indian steel, found no one at Paris capable of 

forging it« He declares, iii his remarks on this subject, 

^tfiatkis^wi^ of ability in our wc^kmen; as the Orientals 

'^stlciseed m it very wefl. 1 wiU explain how it is necessJiry 

to proceed, to obtain success. 

Ab the earbon has the principal influence, not only 
o^e» the damasking of the steel, but also over its intrinsic 
qualities^ it is to b^ feared, that Messi^s. Stoddart atld 
l^arsuiwf have been led into error in th^ process^ us I was 
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myielf^ for a long time; and that they attributed to mc^ 
tallic alloys^ effects more particularly resulting irom a 
greater proportion of carbon. 

I am very far from contesting the existence of metallic 
alloys, in the Oriental sabres ; although, in the fisw frag- 
•ments of those weapons which I have had an oppoirtunity 
of ^malysing, I have not found either silver, gold, pall** 
clium, or rhodium. It seems to me^ however, very pro- 
bable, that divers combinations may have been tried : for 
the same people, who succeeded in hardening copper by 
alloying it, woulcl^ Tery naturally, from analogy, try a 
similar method with iron. 

This opinion led nie to make divers metaUic alloys; of 
whicih, several gave satisfactory results. One of the sabre- 
blades which I presented at the Exhibition in the Louvre, 
contained a half-per.-cent. of platina, and a greater pro-^. 
portion of carbon than in common steel. To this excess 
of 'Carbon it was indebted,^ principally, for its damasked 
appearance. Excellent razors were also made with the 
same alloy. 

At all events, I should advise, not to make these alloys 
until we are well assured of the effects of pure carbon; 
and to commence by combining them in very amall pro- 
portions. The addition of another metal renders the steel 
more brittle; but I have obtained ductile alloys, in which. 
I have em{doyed 4 per cent, of gold or platina, and 2 per 
cent, of copper or zinc. * 

' As to zinc, I have to observe, that several precautions 
become necessary^ when it is employed in alloys : it deto- 
nates strongly; and therefore only very small quantities 
should be added to the fused metal, at once. I have to 
add, that in forging steel alloyed with zinc, a part of the 
metal volatilizes, and is dissipated. ^: 

Manganese umtes readily with steel; and the mixture is 
easily forged, but is very brittle when cold* I made some 
gravers of it, which cut iron without being liardened. The 
daniMk resulting from it was very black and distinct. 
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'■ Pliimbago appeared to niey in soine instances, to soften 
steel, which had been rendered too brittle by an excess of 
carbon : at least, I obtained excellent results, from an alloy 
of 100 parts of steel, 1 of lamp-black, and 1 of plumbago. 

But a result, very important for its utility, when working 
upon a large scale, is, that 100 parts of soft iron, and 
two of lamp-black, fused as readily as common steel*. 
Some of our best blades are the produce of this com- 
bination. It possesses , the disadrantage, howeYer, of 
shrinking a great deal in cooling ; and the ingots, when 
cast, have most commonly cavities in them, which render 
diem very difficult to forge; but if, instead of damasked, 
it is only required to make common steel, the shrinking 
in cooling may bQ prevented, by running the steel into a 
ommicm ingot-mould. 

It may be observed, from this experiment, that lit is not 
necessary, in order to obtain good steel, to begin by ce- 
menting the iron. By adopting the process with lamp- 
black, much expense will be avoided. 

One hundred parts of filings of very grey cast-iron, 
and 100 parts of the same filings previously oocidized or 
rusted, produced a fine damasked steel, fit for sword- 
blades. It was remarkable for its elasticity — a piecious 
quality, which the steel of India does not possessf* The 
greater the proportion of the oxidized metal, the greater 
waa the strength of the steel: the oxigen formed on the 
rusted metal still 'containing a part of its carbon, it may 
easily be conceivied, fhat the more oxide there is intro- 
duced, the greater will be the ductiUty of the metal, and 
the softer it will be. 

Tk^ darkest kind of cast-iron is the best for this pur- 
pose, I am convinced that^ with such iron, cast-steel may 
be manufiictured, on a great'scale, in reverberatolry furnaces ; 
observing to operate in a similar manner to that employed 

• • • r 

* We ittay be led to suppose . that the whole of the carbon does not 
enter into combination. 

1 1 have ahrajs operated on one or two kilograms. 
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in purifying bell-OKtal ; that is to say> by adding to thd 
metal in fusioi^ a portion of the same metal oxidized ; or| 
which is still better^ the natural oxide of iron. 

It appears to me equally possible to convert ^into cast«- 
steel the whole of the produce of the forges constructed 
& la Catalans (after the Catalonian manner) ; that i% tc 
change their form^ so as to facilitate greatly the fusion of 
the metal. I think that if I had the management of one 
of these forges, I should succeed in manufacturing, at a 
very cheap rate, the most desireable kinds of steeL 

I liave always been careful to stir well the metal in 
fusion, before I let it cool. This is indispensable, in 
making metallic dloys ; otherwise, the damask will not be 
equally difiused. 

It was after having attempted the combination of stcd 
with silex and alumine brought into the metallic state, that 
I perceived the influetice of carbon in the production of 
the damask \ and since then I have been id ways careful to 
employ the carbon of lamp-black. 

If, in the analyses of the different kindis of steel, there 
are found some earthy matters, it must be supposed that 
they proceed either from the iron employedi'ihe plam« 
bago, or the crucibles. 

The mere carbon the steel Contains, the more difficult it 
becomes to forge it The greatest part of that which I 
prepared could not be drawn out, or f(»rged» but at a vmf 
law temperature. At a high-red heat, it Crumbled under 
the hammer; even at a cherry •^red it became hard and 
brittk: and diese qualities increased in proportioato the 
raising of the temperature ; insomuch, thai: if it liad onoe 
goiie beyond, the cherryrved heat, and it was wished to 
Qut it with a graver^ or to file it, it was foimd to be mudf 
harder and wore brittle, than if it bad been hardened as 
us^aL. "i . - • . . 

It is evident that the Indian wootz, or steel, which most 
of our workmen cannot forge, is in the »ai9^ 3tftte : and if 
the Orientals w(Mrk it wiljiout «lifBculty) it if because they 
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^re acqnmntedl with the limit of temperature whie^ k 
reqi»res. 

I have convinced myself^ by experiments^ l^at the oi^ 
bieular yeihs, which the workmen call ranees (brabbles), and 
which are perceived in the fine Oriental blades, are the 
^effect of the method of forging them. If it be t>nly desii^ 
to extend the sted lengthways, the Teins »pe longitudinal : if 
k be'beateti out every way, the damask hais a -crystallised 
appearance. If it be rendered wavy, car twisted in oppteite 
directions, it will have shades like the blades of DaMascua 
It would not require a long series of experiments, to ^o^ 
duce whatever waved or damasked appearance might be 
desired. 

As to the process to be adopted for developing die 
damasked appearance, so that the steel may become black 
dr bluish without losing its.polish, that wluch iq^peared to 
me to he the best is the method of the Orientals. The 
Viscount Hericart d^ Thury has given a description of it, iii 
a Repprt inserted in the Bulletin ie la Socu^^Enevuragm' 
mew/, for Dec. 1821. 



IX,— *0n tke Refimng of Gold, By 4hi- late WiLhixu 

Lewis, M.D.* 

SEPARATION OF GOLD FROM BASB METALS, BY TlSTIHa. 

WITH LISAD. 

The processes described in our last Volume, p. S81| fo^ 

the assaying of gold t, are used also for refining in tli^ 

way- of business ; with such variations, in the manner of 

conducting them^ as the greater quantity operated upo% 

>and the requisite -cheapness and dispatdi, render necessary. 

The test, is a large kind of €upel, formed of the same 

^materials with the small ones. Vegetable ashes, whicb^ 

stand pretty well the testing of silver, can scarcely bi^apc 

-my great quantity of gold ; this metal requiring a cq% 

* From liis i^ommerdutn PhilosophicO'Teehnkum, 
t From the same Work. 



56 Lewis on the Rifining of Gold4 

Ad^^cMy ^trong^ ire than the other : but bone^ashes 
answer so effectually, that it is not needful for the refiner 
to seairch for any other mateHids; though those who work 
'off large quantities of lead^ in order to gain a little silver 
'OTjgoLd conti^ed: in it, may, possibly, in placets remote 
from populous cities^ avail thelnselves of other substances^ 
, The tesl^ for its ^eater security, is. kept fixed in the 
MOuU in which it was formed; which is, sometimes, a 
diaUowTeptol^ made of crucible earth, orcast^on; more 
eolkmic»ily an iron-hoop, with three bars, arched down*- 
wardS) across Ae bottom ; about pwo inches deep, and of 
differ^ widths, firom three or lour inches^ to fifteen or 
more, according to the quantity of metal to be t^ted at 
OQce. « The ashes, moistened as for making cupels^ are 
pressed down in the mould; so as to completely fiU it, or 
rise a little above the isides ; with care to make jtfie itiass 
equalIy:solid;.and to put in at once, or at least after^ the 
bottom has been pressed close, as much of the matter as 
will be sufficient for the whole ; for any additional quan-r 
tity will not unite thoroughly with thci rest, but be apt tp 
part from it in the fire. The edges are pared smooth ; and 
a portion <3ut out from the middle, with a bent knife, so as 
to leave a proper cavity, which is smoothed by strewing 
gome dry powder on the surface, and rolling on it a wooden, 
OF/ father,' a glass ball. ^ ^ .. . 

The process of testing is often performed in the same 
manner as that of cupellation : but where great quantities 
6f base metal are to be worked off from a little gold, re- 
course is had to a more expeditious method— that of test- 
ing before the bellows. .. 

* .An oval test is placed in a cavity, made in a hearth of a 
eonvt^nient height, and some moistened sand, or ashes, 
pressed rdund it, to keep it steady. The nose of a pair 
of bellows is directed along its surface, in such a manner, 
that if ashes are sprinkled in the canity of the test, the 
bellows may. blow them completely out. Some Jiave an 
iron, plate fixed before the bellows, to direct the blast 
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.downwards. . To keep the surface of the test from foehig 
injured in putting in the metal, some cloths^, or pieces of 
paper, are interposed. The fuel consists of pieces of 
barked oak, laid on the sides of the test, with others liud 
crosswise on theisfe. The blast of the bell6ws impels the 
flame upon the metal; cleiurs the surface of ashes or 
q^ks of coal; hastens the scorification of the lead; and 
blows off the scoria, as fast as it forms, to one end of the 
test, where it, runs put, through a notch made for that pur^ 
pose. About two-thirds of the scorified lead may be thus 
collected; the rest being partly absorbed by the test, and 
partly dissipated by the action of the bellows. . Care must 
be taken, not to u]:ge the blast too strongly, lest some .por- 
tion of tl^e gold should be carried away by the fiimes; im- 
petuously fpirced off from the lead, and some minute par- 
ticles of it be entangled and blown off with the scoria. 

: SEPARATION OF GOLD FROM SILVER, BY AQUA-FORTIS. 

Parting, with aqua-fortis, is one of the most common 
operations, both for purifying gold from, a little silver, and 
for extracting a little gold from a large proportion of silver. 
Frequently, both intentions are answered at once ; for 
when gold is thus to be purified, it requires, as we have 
already seen, an addition of silver; and such silver as 
eontaihs gold is always preferred for this use ; so that the 
gold is got out from the silver, without any additional ex- 
panse, in the same operation by which the other gold is 
refined. 

; The most desireable proportions of the two metals are, 
one part of gold to three of silver, or one part of gold in 
four of the mixture ; whence the process is sometimes 
caQed quartaiion. When silver is added to gold, merely 
with a view to the purifying of the gold^ tliese proportions 
should be adhered to as nearly as may be; for if the quan- 
tity of silver is less, the dissolution of it will not go on 
with sufficient dispatch; and if greater, it will occasion 
an unnecessary expense of acid. Silver, contsuning only 
a small portion of gold, is indeed frequently submitted 
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to this operaidon ; but, in such casec^ there are less expeii^ 
sive methods for separating great part of the silver, so as 
leave only a moderate quantity to be dissolved by llie 
aqua-fortis. 

The metaly instead of being flattened into plates, as for 
the parting assay, is reduced, with less trouble, into small 
grains, by melting it in a crucible, fmd pouring it into 
cold water. Some interpose a number of twigs, or a birch*- 
broom, wetted, between it and the water, to divide, the 
fluid metal into slender steams. Cramer describes a mar 
chine for this purpose, composed of a wooden roller, laid 
across the vessel 6f water, with its lower surface touching 
the water, covered aH over with twigs, and made to turn 
by' a handle. The granulation may, however, be per- 
formed very successfully without icny contrivance of this 
kind, by merely stirring the wat^ round, so as to coHh> 
munioate to it a rapid circular motion, and pouring in the 
metal at one side. 

The granulated metal, with a suitable quantity of aqua* 
Ibrtis, is put into parting-glasseiE^ wbich are commonly 
"about twelve inches high^ seven inches wide at bottom^ 
^and tapering upwards. Several of these vessels are placed 
"along an iron range, t^overed with sand to the thickness 
of about two inches. Great care should be taken that the 
.glasses be well annealed, as equal as may be, in thicknes% 
and free from blebs ; for, otberwise, they generally crack 
in the process. The aqua-fortis must be purified, as for 
the parting assay ; though it is not needftil to be so curious 
in adjusting its sU*ength. )t ought to be strong enough 
lio begin to act sensibly on silver, in the cold ; and not so 
strong ^ to act with violence. 

A gentle fire is made under the sand-bath, whioh is ifi^ 
"Creased or diminished, according as the dissolution a|^ 
^ears to proceed slowly or haistily. Care must be had, iiot 
td apply too much heat at the beginning, the liquor being 
very liable to swell up, and run over the vessel ; but, to« 
wards the end, when most of the silver is dissolved, and 
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the acid nearly 8atiated> there is no danger of this accident* 
When the menstruum has ceased to act (which is known 
fay its growing clear^ and no more air-buhbles rising in it) 
the solution is poured off; and if^ on stirring the remaining 
matter, any grdns are perceived in it^ a little mofe aqua- 
fortis is added, to complete the extraction of the silven 
Some use a smooth wooden rod for the stirring; and what 
dissolved silver the wood imbibes, they recover by bump- 
ing it The blackish mud, into which the gold is reduced 
by the dissolution of the silver from it, is washed live or 
six times with water, and afterwards melted. 

' One of the principal inconveniences attending this ope-^ 
cation^ is, that the parting-glasses are extremely liable to 
crack, from the contact, not only of a^cdd body) but even 
of the band* Sohlutter reports, that in the Hungariao 
vefioexj^, where great quantities of gold-holding silver ard 
parted, the glasses are secured by a strong coating, up to 
pmck a height, as not to hinder the operator froii observing 
how the operation goes on. Some quick-Ume, slaked with 
beer, and mixed with whites of eggs, is spread on a linen 
doth, which being wrapped round the glaiss, a composition 
of clay and hair is applied over it He gives also a con* 
trivance of his own, which he seems to have introduced 
into the works of the Lower Hartz, for preserving the 
dissolved silver, as well as the gold, > when the passes 
happen to break, or the liquor to run over. His partings 
glasses are fifteen inches high, ten or twelve inches wide at 
the bottom, and at the top about as wide as a common 
bottle: for each of these he has a copper-pan, twelve 
inches wide at bottom, fifteen at top, and ten in heightv 
which stands on a trevet, with some lighted charcoal under 
it : some water is put into the pan, and two pieces of wood 
are pl^ed cr69swise on its bottom, as a support for the 
glai», and to prevent it from hitting against the coppen 
Into one of these glasses he puts about eighty ounces of 
gold-holding silver, with twice as mudb aqua-fortis, without 
danger of any loss, though the glass shoidd breaks The 
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beat may likewise be speedily diminished, if the acid 
diould act too impetuously^ by pouring cold water into the 
pan. Great care must be taken in the addition of the 
cold water: it should be poured against the sides of the 
pan, and be stirred up with the rest, that it may be equally 
mixed, before it reaches the glass. 

The silver is recovered from its solution by means of 
copper. The solution, diluted with water, being put into 
a copper vessel, or into a glass one, along with copper 
plates, (the refiners use commonly a wooden bowl-dish, 
lined with copper,) the silver begins immediately to sepa- 
rate from the liquor, in the form of fine scales, or powder ; 
a:part of the copper being dissolved in its place, so as to 
tinge the fluid more and more of a blue colour. The 
{dates are now and then shaken, that such part of the silver 
as is deposited upon them may ^XL off and setde to the 
'bottom; for, otherwise, the copper would be defended by 
it from theittcid, and the precipitation of the silver would 
not go on. The digestion is continued, tiU a fresh bright 
copper-plate, kept for some time in the hot liquor, is no 
longer observed to contract any powdery matter upon its 
surj&tce t the liquor is now poured off, the precipitated 
silver washed with fresh portions of boiling water, and 
aflierwards melted, with nitre, to scorify such particles of 
the copper, as have fallen with it. Without the assistance 
jof heat, the precipitation is scarcely completed in seven or 
eight days. Schlutter observes, that the dispatch requi- 
site for business can scarcely be obtained without a boiling 
heat. Grreat part of the silver, indeed, soon separates ; 
but, in proportion as the . acid loads itself with copper, its 
action becomes more and more languid, and is at length so 
weak, that some small portion of silver is frequently at 
last retained: this may be discovered by adding to a 
portion of the solution a drop or two of a solution of 
common salt I have been sometimes surprised to. find 
copper-plates produce no precipitation at all, in solutions 
of silver : this Ijtappened when the menslruum was loaded 
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with as much silver as it could be made to dissolve; and^ 
on adding a drop or two of fresh acid, the precipitation ^ 
Went on as usual, i 

From the solution of copper is prepared a blue pig- 
ment, called verditer, by which the expence' of refining is 
lessened.* 

From the liquor poured off in making verditer, con- 
sisting of the nitrous acid saturated with limcj.' great part 
of the acid is recovered, by evaporating the watery part, 
and adding the remaining thick matter in the distillation of 
the next quantity of aqua-fortis. The acid may be ex- 
tracted also from the solution of copper and silver, 
and the metals recovered; the silver, by fusion without 
any addition ; and the copper, by the addition of carbon; 
The following process is given for this purpose, in the 
French Memoirs for the year 17S8, as the communication 
of an experienced artist 

The copper solution is put into a copper vessel, placed 
in a fiimace, and evaporated to about half: the vessel is 
then filled up with more of the Uquor, and the evaporation 
continued, till the fumes begin to smell of aqua-fortis. 
The acid, being already satiated with copper, does not act, 
on die vessel ; or so little, that Du Fay says, he has seen 
one vessel bear almost constant work, for nearly a year : the 
vessel should be raised out of one plate, not formed of 
pieces ; for if it is rivetted or soldered, the liquor will soon 
make its way* through the junctures; as I have often ob- * 
served, in this and other solutions of the same kind. On 
decanting off the liquor, a portion of silver is found at the 
bottom, which the acid had before retained,^ and which 
the loxig boiling has disengaged. Stone-ware cucurbits, . 
coated with lute, ^are charged with the liquar, to about « 
two-durds^ of theur height . The French have a kiiid^ ain>l 
ware {pots de gr^ which is said to answer extr^nely » ^ 
well for this use* Such of our common stone-wares «a I* 

• For the- method <tf prepaWng this wrtide, dee Yoi; III. p. 35a. - ' i 
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bare fanilerly tried, frequently failed. Five ot six of tbete 
vessels are let into one furnace, up to the height of the 
liquor, and the bottoms made to rest on iron-bars : the 
futnaoe is long and narrow, with a door at one end for 
putting in the fuel, and the chimney at the other. Oa 
each jar is luted a stone-ware head with two spouts^ and 
receivers fitted to them. The fire is raised to such a de- 
gree as to make the distillation go on with sjufficieill 
dispatch ; with care only, not to increase it so far as ta 
endanger the matter swelling up into the head. 'When 
i^ut three-fourths have come, over, the heads may be 
udkitedi and more of the copper solution poured in. Thia 
is repeated three or four times, till it is judged that the 
cabc of copper in each jar rises to about a- fourth of its 
height ; after which the fire is strongly urged, till the 
bottoms of the jars become red-hot^ and nothing more 
will distil. This troublesome process might be improved^ 
by substituting^ for the cucurbits, the copper-pan in 
whS^ the- evaporation was performed ; which may be eon« 
velrted into a distilling*vessel, by fitting to it a stone-wace 
bt*east and head, in the same manner as the copper breasts 

^ and heads are commonly fitted to stiSs. There is no oc- 
casion for two spouts ; 9A one, of a proper width, wiU supply 
•the place of the twa The copper-pan should be let inta 
the furnace, almost to its upper edge; and the breaat 
ihauld enter the pan, neatly to the surface of the liquor.: 
. TJsie aqua^fortis thus obtained is perfectly firee £tom 
any admixture of the vitriolic or muriatic acids, so as not 
to require the purification necessary for the common sorts.^ 
It is generally too strong for the common purposes of 
aquarfortis, and is therefore to be diluted with a proper 

' r^^ntity of pure waten The calx of copper may be revived, 
witiiout much loss, by melting it, in a statable fiirnace,> in 
eonlaot with the burning charcoal. 

TOKIFTCATION OF GOCD FROM SII^TCIt AN^ BASB MBTALfl^ 

BY CEMENTATION. 

Though die nitrous acid^ in its Uquid state, do0» not 
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eiUract silver -from gold, unless the <)uantity of silfier 
freatly exceed the gold; jet, in cementatioiii where r^e 
a<ttd# resolved into fumes^ is applied to the metal^ at the 
same time st3*ongly heated, it attacks and corrodes a part 
•f tiie iiikery though its proportion be very uunute« 
^ For tUs purpose, iaitre, 4a ^siibstanps, is miKctd with aa 
B()iial we^ht of comnion green-vitaritd (sulphate of iron)^ 
caldilad, or dried, as for- the makklig of aq^a-fbrtis ; and 
aho wkh twiee.ite weight of powdered hridbi : the one, %o 
txtcicate its acid, when properly heated ; and the other, 
t0 prevent the mixture from growing fluid in the fire. The 
metal is flattened into thin plates, which are surrounded 
aiad interlaid wilb this powder, in a. crucible, <m* in an 
eatthen vessel, inade on purpose for this use, called a 
cementing^pot : \kt& vessel is cfesely covered, and die 
janctoe secured wi<li .mixtuw of soft clay and sand, or 
other proper clayey compositions ; and, being placed in 
any convenient furnace, a moderate heat is kept up for twelve 
or sixteen hours. The silver, and most of the base metals 
along with it, are corroded by the nitrous vapour, into a 
saline concrete, which partly adheres in the pores of the 
gold, and is partly dispersed through the mixture. From 
tbe gold, the corroded silver may be boiled out with water» 
and afterwards recovered from the liquor, in the same 
wmtier as from its solution in aqua-fortis : from the mix- 
ture^ it is much more. difficultly extracted, by boiling the 
natter in melted lead, and afterwards working off the lead, 
into which the silver ha^ thus transferred itself, upon a 
e«p4 or test The quantity of silver, however, which 
eemei^tion isemployed for separating from gold, is com-^ 
nonly so smail,;as to be entirely disregarded. 
• The acid of sea«salt (muriatic acid), applied in the same 
manner,, corrodes all the metallic bodies, exoept gold and 
platina. Hence, either sea«salt or nitre may be used in 
this prooess indifl&renUy.; but they must never be taken 
together, aa some h»ve directed them to be; for the two 
aoidBitt Gcmjiuietionr would dissolve the gold itaeK The* 
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mixtures of sea-salt with the calcined vitriol and briek^ 
dust has been commonly called the regal cement; from 
gold^ before the discovery of platina, having been the only 
known metallic body that was capable of resisting it. ' 

The gold plates cannot be wholly freed from their alloy^ 
by on^ operation, either with the mtrons or marine cements ; 
the vapours penetrating but a very little way into their sub- 
stance. Hence, for the effectual purification ' of gold by 
this xnethod, : the metal is to be re-melted,, flattened inta 
plates, and again exposed to the fiimes. The process 
indeed, upon the whole, appears to be incommodious, wh^ 
ther considered as a method df purifying gold, or of ascer- 
taining its purity ; and, accordingly, though once in much 
esteem, it is now rarely practised. Its principal use is for 
extracting silver or base metals from the surface of gold, 
and thus giving superficial purity and high colour to 
alloyed or pale gold. ^ . 



X. — On Improvements in using Thin Circular-Saws. 

WITH A FIGURE. 

The advantages of thin circular-saws are many; but their 
use has not hitherto been so considerable as might have' 
been, owing to the difficulty of preventing them from 
warping, or buckling^ as it is technically termed. — The 
following contrivance has been found completely to remedy 
this evil. ' ^ 

Instead of confining them between two flat circular- 
plates^ as usual, the binding is cortfined to a m£re narrow 
ring, near the periphery of the saw. In this way, the saw 
is found to run with great truth and exactness; and thus 
the very fine teeth of combs are cut, and many other 
difficult operations are effected, which could not possibly 
have been done in the ordinary way of mounting the saws. 

Another evil has arisen from the bending of the saw- 
•rbor, owing to the. imperfection of the screw, upon i^. 
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The late scientific Mr. Samuel Varley overcame this evil, 
by forming the external fape of one of the circular plates 
convex^ and the face of the binding screwed nut concaye ; 
both being portions of spheres, of the same diameter. 
This allowed them to ply or yield to the irregularity of the 
screw, which could not take place when their surface9 
were made flat, as usual. 

The mechanical friend from whom we obtained this 
valuable information, on the mode of preventing saws frbm 
buckling, always softens his circular-saws when their teetl^ 
want sharpening, which renders that operation very easy, 
and tempers them only to a yellow colour : they thus en- 
dure much longer in use^ than when tempered as low as 
saws commonly are, namely, to the spring-temper. 

References to the Engrflving. 
A A, Plate II. fig. 4, is part of the saw-arbor; B, the 
shoulder ; C, the screwed-nut ; D, the web, let partly into 
a slit in the arbor, and partly projecting, so as to fit into 
a gap made in the edge of the circular hole in the middle 
of the saw» and prevent it from turning upon the arbor ; 
EE, sections of the two circular plates, hollowed towards 
their centres^ and touching the saw only in a circle, near 
its periphery ; FF, section of the circular-saw. 

— ■ r- ^y I 1 I 

XI.— -Owi an Improvement in the Aoces of large Water-wheels 
&c» to prevent the pivots or gudgeons from getting loose 
in the shafts^ or to repair them when damaged. By Mr. 
Robert Hughes, of Ruabon^ Denbighshire.* 

WITH FlGUR£S.t 
Sir, Ruabon, Feb, 13, 1813. 

I BEG leave to observe to you, that from the common mode 
in which the gudgeons for cranes or water-wheels are now 
fixed, they are liable to heat in working, and soon become 
loose ; and by attempting to secure them with wedges, the 

shaft gets split, injured, and rendered useless. 

1- • 

• From Vol. XXXI. of the Transactions of the Society for the En- 
' couragement of Arts, Manufiictures, and Commerce.**— The Society 
its Silver Medal to Mr. Hughes, for this invention, 
t These will he given in a Plate of the following Number. 

Tech. Rep. y oh YL f 
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To obviate such inconveniences, and even to repair fir 
injured shaft, I jiave invented and practised a plan, which 
has perfectly succeeded, and of which I have sent a moddl 
to the Society. 

Upon this plan more firmness and security is given, 
without weakening the shaft by the deep mortices usually 
cut therein for fixing the gudgeons. My invention is also 
cheaper than the old method, in which the hoops alone 
cost about four guineas, and the cast-iron gudgeon S/. ISi.; 
whereas on my plan the expence of the whole will only be 
4/. I65. If necessary, I will furnish certificates from i)er* 
sons who have made trial of my invention. 

I am, Sir, your humble servant, 

To C. TArLOE, M.D. Sec. RoBERT HuOHES. 

Reference to the Engravings Plate III. figs. 1, 2, S. 

The ordinary method of fixing gudgeons into wooden 
shafts, is to have an iron cross formed on the end of the 
gudgeon, which is let into the wood, to a considerable 
depth, and is held faat by small wedges driven in round 
it, hoops being fitted round the outside of the shaft, to 
prevent the wedges splitting it. The defects of this method 
are, that the shaft is much weakened, by the cutting 
into it; and the constant strain of a heavy wheel, always 
acting in different directions, causes the wedges to become 
loose, and at length fall out : the failure of the gudgeon 
is frequently attended with more serious damage; fbrthe 
wheel falling upon the bottom of the race, generally breaka 
the rim and buckets by its own weight. 

The improvement made by Mr. Hughes consists in ap- 
plying a cast-iron-box to the end of the shaft; and to this 
the iron cross of the g|udgeon is screwed, so as to fasten it 
more firmly than by the old method, and without weakening 
the wood by cutting it a^ay. A A, fig. 1, of Plate IlL re- 
presents a portion of the end of the wooden shaft^ whick is 
of an octagonal form, and has the water-wheel fixed upon 
it : it is long enough to reach across the pit in whioh Ae 
wheel works; and having a gudgeon at each endi is anp- 
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ported and revolves^ upon them in proper bearings. BB, is 
die oust-crbn box^ fitted fast upon the end of the shaft; 
and being wedged tight^ preserves the wood from splitting 
as effectually as any hoops can do : upon the end of the 
box is a projecting flanch, a a; and in the face of this, four 
grooves or notches are made, for the reception of the arms 
of Ae iron cross lb, dd, which is part of the gudgeon C, 
on which the shafl revolves : this cross is firmly attached to 
l!he box by font screw-^bolts/ which pass through the 
fiandi^ and also through the ends of the arms of the cross, 
having nuts screwed on the outside, to make all fast. The 
section, fig. 9, shews the cross bb, and box BB, separated, 
to explain the manner of fitting them together; the inside 
face of the crods having projections e e, which enter the 
end of the box, and keep the pivot in its true centre rthus 
the bolt9 have only to hold the gudgeons fast on the end 
o£ the box, the. principal strain being taken off by this 
manner of fitting the cross into the box. 

When the gudgeon of a wheel, fitted on this plan, be- 
comes worn out, so as to require a new one, it can be re- 
moved* by taking off the four nuts, and a new one applied. 

The cross and gudgeon, being of small dimensions, admit 
of its cylindrical part C being very conveniently turned in 
the lathe. 



XII. ^On a Carriage-Wheel Guard, by which the wheel is 
, retained safe upon the axis, in case of the linch-pin coming 
out* Sy Mr. John Padbury, of Speenhamland.* 

WITH FIGURES. t 
SiRj Speenhamkmdy Oct. 1812. 

F&OH a conviction of the good wishes which the Society, for 
whidh vyou act as Secretary, ever feel for ingenuity in its 
various branches, I am induced to lay before you a plan of 

• Fh>m Vol. XXXI. of the Transactions of the Society for the En* 
courageinent ci Arts, Manufactures, and Commerce. — The Society voted 
its Si&er Medal to Mr. Padbury, for this invention. 

t The l^late containing these and other figures, will be given in the 
next Number. 
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my invention^ for the more effectually ^ving safety to the 
wheels of carriages, to prevent their breakiog^ or to avoid 
any mischief from loss of that very considerable support^ 
the linch-pin, on the dependence of which the lives and 
limbs of so many are continually exposed. 
. The plan I now offer for the investigation of the Society^ 
is calculated to obviate the danger which may arise from 
sui^ an accident : the great repute it has obtained, and the 
almost general application of it by the coach-proprietors 
of the Bath and other roads, together with the prevention 
of many accidents since its adoption, will, I flatter myself^ 
plead a sufficient apology for my offering it to your notice* 
I am, Sir, your obedient, humble servant. 
To C Taylor, M.D., Sec. JoHN PadBURY^ 

Reference to the Engraving, Plate IIL jftgs. 4, 5, 
This contrivance can be applied*to any carriage; as it 
does not require any part of the carriage, or axld^tree, to 
be altered, further than the addition of an extra iron-hoop 
upon the inner end of the nave of the wheel. 

This is fully explained by figs. 4 and 5, Plate III. ; the 
former being a section, lengthways, of the axle-tree ; and 
the latter a transverse section. A A represents the iron 
axle-tree of a carriage, bolted beneath the wooden bed 
BB, or frame, of the carriage ; CC is the wheel ; DR 
its nave, the axle-tree box dd being fitted through the 
centre of it, as usual ; a is the linch-pin, passing through a 
mortice in the end of the axle-tre6 ; £E is a circular box, 
fastened to the bed BB of the carriage, and surrounding 
the inner end of the nave of the wheel, to prevent dirt 
from getting into the axle-tree: the extra hoop, before 
mentioned, which is fixed on the end of the nave, is con* 
tuned within this box, and runs round without touching 
it I it consists of a strong hoop bby fixed fast upon the 
nave, and having a flat circular ring, formed out of the^ 
same piece with it : the latter, when fixed, makes a circular 
projecting rim upon the end of the nave, as the figure 
plainly shews. 
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The same dasp-band F, which, by means of two nuts 
beneath^ fastens the axle-tree AA to the bed of the car* 
riage, also fastens down a piece of iron^ G, upon the bed 
B : in the extremity of this piece of iron is a hole for the 
reception of a screw e^ the point of which enters within 
the box £E, and comes before the projecting-ring h I, 
so as to effectually prevent the wheel from coming-off its 
axle, even if the linch-pin should by accident drop out ; 
the point of the pin e is so situated as not to come in 
contact with the plate b fr, when the linch-pin is in its 
place, therefore it occasions no friction to retard the 
motion of the carriage. 

When it is required to take off the wheel, for the pur- 
pose of repairs, or for greasing the axle-tree, the screw e 
is taken out ; and the linch-pin being removed, the wheel 
can be taken off. 

In the 27th Volume of the Society's Transactions, at 
p.l47y will be found a description of an invention, by Mr. J. 
Varty, of Liverpool, to be applied to the linch-pin of a 
carriage, to prevent the wheel coming off its axle, if the 
linch-pin should drop out. This contrivance being wholly 
applied at the extremity of the axle-tree, close to the linch- 
pin, it may be used in combination with Mr. Padbury's in- 
vention ; and would then render a carriage so secure, that 
it would be scarcely possible for the wheel to come off, by 
aiiy accident short of the breaking of the axle-tree : and 
^ven then there would be a chance of the wheel being 
retained, in the circidar box EE, by the point of the 
screw 6, so as to sustain the carriage from falling, until the 
Horses could be stopped. 



XIII.— MISCELLANEOUS. 

Testimonies to the Genius and Memory of the late R|CUARd 

Wilson, £59., R.A. 

We are glad to learn that justice will at length be ren- 
dered to the memory of this justly celebrated Artist, and 
Omament of the British School of Painting, by a Gentle- 
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many an amateur painter^ T. Wright, Esq. who is fully 
capable of appreciating his great merits. 

A work in Quarto, under the above dtle, and embellished 
with a Portrait of ,Mr. Wilson, is now in the press, abd 
nearly ready for publication. 

We understand that it is the intention of Mr. Wright; 
to present the profits arising from the sale of his Work,„in 
Idd of the Artists' Benevolent Fund. 



LIST OF PATENTS FOB NEW INVENTIONS; 

which have passed the Great Seal since May 20, IS&jf, 

To John Dickinson^ of Nash Idl, in the parish of 
Abbotts Langley, in the county of Hertford, Esq..; for a 
method of cutting Cards, by means of Machinery; . and 
also a process for applying paste or other .adheisive matter 
to paper, and for sticking paper together with paste . te 
other adhesive matter^ by means of Madbinery applicable 
to such purposes. Dated May 20, 1824. — ^To be specified 
in six months. 

Te James Cook, of Birmingham, in the county of War* 
wick, Gun-maker ; for a certain improvement in the method 
of making and- constructing Locks, for Gims, Pistols, and 
other Fire-arms. Dated May 20, 1824 — In sue mootht. 

To Thomas Marsh, of Charlotte Street, Portland Place, 
in tlie county of Middlesex, Saddler and Harness-maker ; 
for an improvement in the art of making Saddles. Dated 
May 20, 1824. — In two months. 

To James Viney, of Sbanklin, in the Isle of Wight, 
Colonel in the Royal Artillery ; for a methdd of supplying 
Water or Fluids, for domestic or other purposes, in a 
manner more extensively and economically than has 
hitherto been usually practised. Dated May 22, 1824.<^ 
In six months. 

To Benjamin Black, of South Molton Street, in the 
parish of St. George, Hanover Square, in the county of 
Middlesex, Lamp-manufacturer; for an improvement on 
Carriage-Lamps. Dated May 25, 1824.— In six months. 
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To Joseph Wells, of Manchester, in the County Pala-, 
tine of Lancaster, Silk and Cotton Manufacturer ; for a 
Machine for dressing, stiffening, and drying of Cotton and 
linen Warps, or any other Warps that may require it, at 
the same time the Loom is working, either with the mo- 
tion of the Loom, or other Machinery. Dated May 25, 
1824,-^In six months. 

To James Holland, of Fence House, in the parish of 
Aston^ in the county of York, Shoe-maker ; for certain 
improvemients in the Manu&cture of Boots and Shoes. 
Dated May 31, 1824.— In two months. 

* To. John Heathcoat, of Tiverton, in the county of 
Devon, Lace Manufacturer ; for certain improvements in 
the methods of preparing and manufacturing Silk, for 
weayii^ and other purposes. Dated June 15, 1824.-»In 
ax months. 

To William Ainsworth Jurup, of Middlewich, in the 
county of Chester, Salt Proprietor ; and William Court, 
of Manor HaU, in the county of Chester, 'Esq. ; for their 
improved method of manufacturing Salt Dated June 15, 
1824. — In two months. 

^o Richard Hooton, of the Aqueduct Iron*- Works, 
Birmingham, in the county of Warwick, Iron Manufac* 
lureir ; for certain improvements in manufacturing Wrought- 
Inm« Dated June 15, 1824.— *In six months. 

To William Harwood Horrocks, of Stockport, in the 
county of Chester, Cotton Manufacturer; for a new Ap« 
paratus for giving tension to the Warp in Looms. Dated 
June 15, 1824. — In six months. 

To Robert Garbutt, of the town of Kingston-upon- 
Hull, merchant; for an Apparatus for the more conve- 
ment filing of Papers and other Articles, and protecting 
the same from dust or damage ; including improvements 
on, or additions to, the Files in common use. Dated 
June 15, 1824. — In six months. 

To William Harrington, of Crosshaven, in the county 
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of Cork, Esq. ; for an improved Raft, for transporting 
Timber. Dated June 15, 1824. — In six months. 

To Charles Chubb, of Portsea, in the county of 
Southampton, Ironmonger ; for improvements in the con- 
struction of Locks. Dated June 15, 1824. — In two 
months. 

To Benjamin Ager Day, of Birmingham^ in the county 
of Warwick, Fire-Screen Maker; for certain improve- 
ments in the manufacturing of Drawer, Door, and Lock 
Knobs, and Knobs of every description. Dated June 15, 
18S4.— -In two months. 

fp John M*Curdy, of New York, in the United States 
of America, but now of Sn6w Hill, in the city of London, 
Esq. ; in consequence of a communication made to him by 
a certain Foreigner residing abroad, for an improved 
method of generating Steam. Dated June 15, 1824.— In 
six months. 

To Philip Taylor, of the City Road, in the county of 
Middlesex, En^neer; for certain improvements in Ap- 
paratus for producing Gtas from various substances; 
Dated June 15, 1824.— In six ihonths, ^ ' t 

To John Gibson, Woollen Draper and Hatter, in.OIas- 
gow; for the manu&cturing or making of an Elastie 
Fabric from Whalebone, and the manufacturing or 
making of Elastic Fabrics from Whalebone, Hemp, and 
other materials combined, suitable for making into^Elastic 
Frames or Bodies, for Hats, Caps, and Bonnets, apd for 
other purposes ; and also for the manu&cturing or maki^ 
of such Elastic Frames or Bodies, from the same materials^, 
by the mode of Plaiting. Dated Jun^ 15, 1824.-— Ib 
four months. 

To William Bailey, the younger, of Lane End, Stafford* 
shire Potteries, Manufacturer and Ornamenter of Lustre- 
Ware: for an improved Gas Consumer, for the more 
effectually consuming the Smoke arising from Oas- 
Burners or Lamps. Dated June 15, 1824. — In two 
months. 
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REMARKS ON THE STATUTES OF HOLLAND, AND THS BRITISH 
LAWS FOR HEGULATING THE HERRING-FISHERIES ; &C« ^ 

luf drawing a parallel betwixt the laws of the two countries, 
the disparity in point of efficiency is too striking to escape 
observation^ The laws, of Holland are cautiously and 
wisely constructed ta improve and maintain the' character 
of their herring-fishery, that inexhaustible, mine of wealth, 
to which Holland owes her exalted rank among cdmniercial 
nations,' and her strength and greatness as a naval power: 
Aie splendor df her cities arose from the same source ; for 
their historians boast, that Amsterdam itself had its founda^ 
tion^n he^ring^bbnies. ■ It is many^ centuries ago since the 
Dutch established laws for this fishery : but the principal 
Statdte, or placard, whic];i was framed during the adminU 
•tmtion of their great statesman, De Witt, in 1667, with 
a few trifling amendments rendered necessary by local oc- 
corrmces. Is the present existing law by which the Dutch 
fishery 18 regulated. 

V The gi^eat extent; to which the Dutch prosecilied the 
hemng-fishery in De Witt's time induced and stimulated 
oth^ natidns to embark in it : and various acts were 
passed by the parliaitaent of Scotland to encourage the in- 
habitants to fish for, and salt, herrings; and bounties were 
j^ven to those who fitted* out busses in imitation of the 
Duich. But, alas ! among all these statutes, not one rule or 
iwtiuction is laid down for assorting, giittingy layingy or 
packing the herrings, or the smallest inducement held oiit 
Tech. Rep. Vol. VI. g 
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to the inhabitants of Scotland to anticipate their opponents, 
either in fishing, or reaching the continental market before 
them. On the conti^rjr, qtumtity^ and not quality y as in the 
present day, appears to have been the object and aim of all 
pur statutes. AH kinds of salt, too, whether proper or 
improper for the cure of herrings, were permitted to be 
used : indeed, so very ignorant were our ancestors of the 
nature and advantage of this lucrative branch of trade, 
that one of the i^cotch statutes prohibited herrings from 
being exported lefore Michaelmas! all herrings caught 
before that date being ordsuned to be brought to puMie 
market, for the supply of the country, in a fresh state. 

Whether the Hollanders were ihe first who invented the 
process oi pickling herrings has never, I believe, been asce;|r« 
faioed; but the Dutch historians ascribe the merit of* the 
diacovery to William Beukeling, a native of Biervliet^ in 
Dutch Flanders, who lived about the year 1390*. It i& 
true diat the statute 31st £dward HI* " regulates the 
herring ftir and fishery of Great Yarmouth, S N^lk,? 
but we hear nothing of pickled herrings. It was cpmmoii 
in those days, in England, Scotland^ and Sweden^ to 
tl^row herrings into vats and barrels willi salt, to preserve 
them tmtil they could he brought to market and disposed of^ 
but so ignorant were the inhabitants of Scotland^ long 
after that eera, of the pickling process, that a bounty was 
peered by the Scotch parliament to the Dutch ^' to fish tot 
apd pickle herrings on the coast of Scotland,** in order. to 
stimulate the inhabitants and instruct them ip the art,^ . 

But it is a fact which cannot .be disputed, that Beuke- 
ling was the first who iniiented and practised the art ofm^ing^ 
pnd that the Dutch found means j|» conceal that^ as wdl «s 
their system of assorting^ hying^ s»d packing tibieir he^^cringSi 

* Anno 1437* Giilielmus Buecklensiis sive Bueckelins, industtfenet 
cdeber piscatoir, primus artem invenit harengas saJiiendi atque iidluis 
aalBamentariis fltipandi ; mortuus est Bierflieti in Flandria. , $C9pp|E)it/^ 
Dissertatio de harengis, Gronigue 1649, 4to. p. 36.— Fctit^ 6ta3id<ft 
Chroniqnd ancienne et modeme de HoUand, ^elande. et Dordredity 
l^dO, foL volL p. 164. - "^'"^-^ ^' :,V: '^ 
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from otlier nations, for about three centuries. So far back 
as the year 1511^ they had keurmeesters and regulations 
similar to those now in force ; and their herrifig barrels 
were marked by the curers, and branded by the keur- 
meesters (distinguishing the qualities^ assortments^ and 
season when taken), in the same manner as is now prac- 
tised ini Holland: and I Sfrongly suspect .that the dis- 
covery of the boiled salt for curing their prime herrings 
(which is at this moment unknown to the British curers) 
had been made even previous to that period; for I find the 
following among other regulations for the retailers of her- 
ring in Amsterdam :-r-" All herrings which are fished and 
cured after Bartholomew-day must be branded as such by 
Ae sworn keurmeesters, packed fourteen barrels intit) 
twelve, in the manner therein directed ; the barrels branded 
with the city arms, and bound (for home use) with fourteen 
hoops, in terms of the statute 1st September 1511."t 

So early as the year 1471, and during the reign of 
Jaihes III, the Scotch parliament enacted, " That certain 
lords spiritual and temporal, and burghs, shpuld gar mak 
gritt shipps, busses, an itber gritt pink shipps, with netts 
an ither abuil^ements for fishing.*' This act was con-: 
jirm'ed'by Janies IV. in the year 1491; when it was 
fliirttier ordained that no ye^sel should be employed in the 
herringrfishery under the burden of twenty tons. 

tn 1573, another act wsis passed for regulating the 
fishery; and by the statute of 1584 it was confined to cer- 
tain tdwns in Scotland. Another act was passed in 1587 : 
and as it is generally supposed that, to open and promote 
any branch pf trade to a great extent, a company is better 
a:d^ted than individuals, an act was piassed in the fiirst 
parliament of Charles II, 1661, to encourage the esta- 
blisfametit of companies for carrying on the herring-fishery. 
In 1676 a company of this sort was established at Greenock, 
but It d}d not succeed. 

f BoinselAar's B^bxyylog 4er Stadt Amsterdam, b. iv. p. 257, 4to. 
Amsterd. \ttS. 

g2 
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In the year ISTQ, letters-patent were granted by Chades 
11^ to establish the Company of the Royal Fishery of Eng- 
land* To this company was granted a premium of 20/. 
for every vessel they fitted out on the fishery; yet their 
capital of 1^^000/. was soon expended, and the project 
abandoned. In 1692, an attempt was made to renew this 
company^ with a capital of 300^000/. ; but Kmg William^ 
it is said, being apprehensive that it might injure the 
fishery of Holland, rescinded the erection of this company, 
by an act of parliament. 

In the year 1706, the Scotch parliament appear to have 
been sensible that the success of the Dutch, and the pre- 
ference \k hich they possessed in the continental market, was 
solely owing to their mode of cure; for they not only 
offered a bounty to the Dutch to fish and cure herrings 
^' on the coast of Scotland," but also offered a bounty of 
lOs, 4d. Scots on every last of herrings expwted^ in what- 
ever way they were ^ taken; and 18/. Scots for every last 
of herrings '^ cured like the Dutch, in busses." This was 
the Jirst bounty granted in Great Britain for the exporta- 
tion of herrings ; and the Scotch parliament very properly, 
in imitation of the Dutch, remitted the duties on all materials 
used in the fishery, and removed all restrictions of cusioms 
and excise with which that branch of trade then was and 
now is fettered. 

For several years previous to the Union, the Scotch 
fishery, even when no bounty, was paidj increased con- 
siderably, and the exportations from Scotland were, im- 
mense ; but the price obtained for Scotch cured' herrings 
was so much below the price at which Dutch herrings 
were sold, that the Government held out an inducement to 
the Dutch to fish in concert with our countrymen, so as, 
they might acquire their superior mode of cur^. The 
Scotch fishery was at this period at its height; and had the. 
laudable intentions of the parliament been carried -into 
effect, it may be questioned whether we should not,, in a 
short time,' have rivalled the Dutch. 
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After the Union, however, the fishery ceased; and, in 
Spite of all the props and supports which it received, has 
continued to decline. In 1720,a kind of general copartnery 
was formed for the purpose of reviving the fishery ; it con- 
sisted of about 2300 of the principal people in Scotland, 
and &eir capital was divided ihto shares of 100^. each, bat 
k soon fell to the ground. 

In 1727, the Board of Trustees was established at 
Edinburgh^ to whom' the management of 2000/. per 
annum was given from the revenue of Scotland, for the 
encouragement of the manufactures and fisheries of Scot- 
land ; and although the trustees do occasionally give 
trifling bounties to persons concerned in the linen-trade, 
and in the cod and ling fishery, I never heard of any 
thing being either given, or offered to be given, by them for 
the improvement or encouragement of the herring-fishery. 

In 1750, the Free British White-Herring Company was 
established by act of parliament, permitting a capital of 
«500,000Z. to be subscribed, and the proprietors to receive 
three per cent per annum upon the advances made during 
fourteen years. A bounty of thirty shillings per ton was 
also allowed on all busses employed by the company, of 
from 20 to 80 tons burden. Although this national insti- 
tution was supported by many of the most spirited and 
wealthy noblemen, it soon Vanished into air. 

This act also declared that every fishing-company, at 
any port in Britain, having a capital of 10,000/. should be 
entitled to the same premium of 3 per cent and to the 
boanty of 30 shillings per ton ; but these terms were never 
accepted of. Three other acts of parliament were passed 
in the years 1753, 1765, and 1756, exclusively regulating 
'the buss-fishery, but the trade continued to decline. 

In 1757, another act was passed, whereby the buss- 
bounty was increased from 30 to 40 shillings per ton : and 
do many individuals were allured by tlie bait, that not less 
than 22,296/. was paid in England, in 1771, of tonnage 
'bounty ; and during the year 1767, no less than 31,396/. 
in Scotland. But as the adventurers were no gainers by 



78 DENOVAN'i Comparalive View 

the attempt^ the bounty was, in 1771, again reduced to 
30 shillings ; the number of busses was abridged ; and in 
1782, although a very few were fitted out in Scotland, 
not one left England. 

In 1779, another act was passed, followed by an interim 
one, by which the herring-fishery continued to be regu« 
lated ; until the Highland Society of Scotland interfered ; 
and by their influence and patriotic exertions, the act 
which now regulates the fishery, and of which, with its 
amendments, I have given an outline, was, in 1808, passed 
into a law. Great expectations were entertained from the 
high premium of SL per ton, and other illusive advantages 
which this new law offered ; and several individuals were 
induced to embark in the fishing* But year after year 
brought fresh proofs of its fallacy— -the adventurers lost 
money— the number of busses rapidly declined. In 18S0y 
bnly two busses started from England, and one fi*om Scot- 
land ; and the deep-sea herring-fishery of Great Britain 
died without a struggle ! Although no pubUc notice has 
been taken of this event, yet, as it were to cover the dis- 
grace, — for the failure of such a grand national object 
must naturally entail disgrace on those who framed and 
supported such a bill, — the commissioners for the fishery 
have quietly obtained an act of parliament repealing the 
tonnage-bounty on deep-sea busses. 

Thus, notwithstanding the numerous laws before re- 
cited — notwithstanding the various attempts, and the 
money that has been expended by the country in bounties 
for the establishment of the herring-fishery, thb great 
national object-^ this source of wealth, of industry and 
trade, still remains chiefly in the hands of a foreign, a 
rival, and a remote nation ; nor have the subjects of Great 
Britain ever been instructed how to avail themselves of the 
bounties of Providence — of the treasures which their own 
shores so abundantly afford ! As a learned writer ob- 
serves, ^* Is our herring-fishery to be resigned fot ever to 
.foreigners? Is Britain, from its present state, unable to 
prosecute, vith advantage, this great national objeot? Qit» 
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are tho laws hitherto enacted on the subject so pecfect as 
tQ adnut of no further miproTement?i-It would be de« 
plorable, indeed, was either the public or the legislature 
to acquiesce in these sentiments ; or, to presume from the 
Iflu3uve of past attempts, that no other <;an be made with 
success* !" ^ 

CAUSES OF THE FAILURE OF THE SCOTCH AND BRITISH 

FISHERIES. 

It is admitted, on all hands, that the Dutch were the 
first who carried on the herring-fishery as a branch of 
trade ; and the success which attended their endeavours 
induced the Scotch^ and other naticms, to follow theij: 
example. But the operations of both English and Scotch 
were at first confined to the supply of their own markets ; 
while the l)utcb, after carrying their herrings to Holland, 
exported them to other countries. Finding this to be « 
very lucrative branch of commer<;e, they increased th^ 
hamber of their busses yearly ; and as they had no op- 
'pbnentSi the trade was exclusively in their hands ; an4 
they supplied the whole of Europe with {dckled -herrings 
of their own curing. So early as the year 1614, the Dutch 
exported 74,000 lasts of herrings, which were estimated 
at 1,517,000/. ; the price being then between 20 ^nd 30^ 
p^r last It is stated in De Witt's Interest of Holland^, 
that in the year 1667, his countrymen fished with no less 
^an SOOO busses ; and that at least 800,000 people, in 
the provinces of Holland and West Friesland, were em- 
ployed in, aiid supported by, the fishery. When, there- 
fore, the Scotch embarked seriously in the undertaking, 
with the view of efxporting their herrings, they laboured 
under the same disadvantages which the inhabitants of 
tjrreat Britain do at this moment : — the Dutch held a pre- 
cedency and a preference in the foreign market ; they had 
a numerous fleet at sea ; a|id their herrings were cured in 

T * .pco£^88or WB^Ikof'^ £9«ay <m the Natural History of the Herrii^, 
8vo.* Edinb. 1796. 

t '£tet' a^emeen Belang der Tereenigde Kederlmiden, p. 807, 4to. 



80 Denovan'5 Comparative Fiew 

a. manner far superior to that of their opponents. Th^ 
Scotch parliament were vain enough to cause busses to foe 
fitted out in imitation of the Dutch, but restricted the in- 
habitants from exporting their herrings until after Micha^ 
mas! by which time the Dutch had supplied the foreigA 
market with a superior article. The busses that were so^ 
fitted out^ were small, ill-found vessels, poorly manned, 
and destitute of that accommodation and convenience 
which is so necessary for the. assorting^ pickling^ laying, 
and packing of herrings in the open sea ; for these opera- 
tions cannot be performed with any degree of propriety 
or accuracy in a small vessel ; and these busses were, as 
in the present day, forced to meet at a distant rendezvous. 

According to the present statute, all busses must, as t 
liave shewn, he at Brassey Sound, in Shetland, on or before 
the 22d of June; where, if they were numerous, the exa- 
mination of their nets and other appurtenances, by the 
superintendant, would necessarily occupy not only days, but 
weeks. Such of these vessels as belonged to Glasgow^ 
Greenock, or other commercial towns in the West of 
Scotland, would have to perform a longer voyage to this 
rendezvous^ than even the Dutch, Germans, or Danes; 
and although, in their way through the Minch, or round 
the headlands, they fell in with a shoal of the finest her- 
rings, they must steer through them, without wetting a net / 
And those from the coast of Norfolk, or east coast of 
Scotland, although the journey is shorter, would, under 
similar circumstances, fare no better. When the buss has 
passed in review before the superintendant, she proceeds 
to fish — she must complete her cargo, or remain three months 
at sea to do it ! So that, if in the first week she procured 
nine-tenths of it, she would be obliged to keep the sea for 
eleven weeks for the other tenth, or forfeit the bounty ! If, 
as I shall suppose, she began to fish with the Dutch on 
the 24th of June, was successful, got the first herrings, 
cured thenLOS well, and was permitted^ by law, to carry them 
toaioreign port, she might get from 12L to 17/. a barrel ; 
l)ut^if she kept the sea for three months, cured berherrin^ 
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in the Scotch way, and sent them to Grermany^ she would> ai 
was actually the case in Oct 1820, get 175. abarrelfor thenii 
A herring.buss of sixty tons burden, with her nets and 
materials, could not be freighted for less than 60/. per 
month ; and allowing that she completed her cargo of 400 
barrels in three months, the time prescribed by the statute^ 
what gainer could the freighter be, even allowing that iii 
place of 1*7 s. he got 20s. a barrel for his herrings, and the 
Government bounty of 3/. per ton? — This I conceive to be 
a fair hypothesis ; and I shall try the thing in figures. > 

400 barrels of herrings, @ 20«. ...•••.•• £.40000 
GoTemment bounty, @ 3/. per ton • 1 80 

£580 
Freight of the buss for 3 months, @ 60i 180 

2s. per barrel to the crew, in terms of the act • . 4C 

400 oak barrels, @ 6s 120 

800 bushels Liverpool salt, @ U,6d, 60 

400 

Balanceinfavour of thebuss £ \90 6 

After deducting, however, from this sum the expense of 
provisions, men's wages, insurance, port-charges, landing, 
storing, re-shipping, and freight of the herrings to the 
continent, it will be found that the adventurer has nothing 
to himself. 

In 18S0, by the printed Report of the Commissioners at 
Edinburgh, one buss sailed from Campbel-town, and two 
from Great Yarmouth ; which vessels altogether took and 
cured, in three months, 629- barrels ; the selling price of 
which was, 

at Leith, on their return from the fishing, lis dg'535 I 6 

'Tonnage-bounty paid (per said Report) on the three . . . 554 

jf 1089 1 6 

Deductions : 

TreightoftheSbusses, @ 60/ 540 

St. per barrel to the crew 62 19 

629i oak barrels, at 6* 186 16 

Say 1000 bush&ls Liverpool salt, @ls, 6d,. . . 75 

866 15 

To be divided amonc the 4hree busses . • « . t £''222 6 6 
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ufxi wh^sh would not, in fact, pay the men*s wages, proy V 
siOQSf port-charges, ^xA other expenses. 

But it inust not be forgotten^ that besides the formalities 
of the fishery-law, the freighter or proprietor of a buss hajs 
to run die gauntlet through a horde of custom-house aa4 
excise officers, both at clearing and returning to port; who 
generally lose no opportunity of seizing his salt, or otheir- 
way9 molesting him, when it happens that, thrpugh ignorance 
or inadvertency, some trifling punctilio of the law has been 
omitted. He has troubles and formalities not a few to g^ 
through, before he can effectuate the payment of his 
bounty; and should it so fall out, that he has only got one- 
half, or one-third of his cargo, and has suffered severely by 
his adventure, he must also suffer the same trouble, and 
go through the same formaUties, as those who have got a 
full cargo. 

It has always been the aim of the British Government to 
imitate the Dutch in their fishing : and the aim was laudable, 
had our fishers known their system, been enabled to follow 
their other movements, and to cope with them in point of 
numbers: but the original was neither to be equalled nor 
surpassed by a spurious copy: we have all along been as 
^reat strangers to their policy as to their mode of cure~ 
we never studied the one, nor learned the other. The 
Dutch live at a distance of nearly 700 miles from the Shet^ 
land Isles, yet the nature of their fishery left them no alter- 
native: it was necessary for their numerous fleet to congre- 
gate at or near a place where, at a certain time^ the herrings 
ta^e known to emerge from the deep, and from whence thej 
had the shortest run to Holland. To prevent other natipi^s 
from anticipating them in their preliminary movements, 
which would have been fatal to their undertaking, they 
availed themselves of the superstition of the Idth and 16th 
centuries. They were. quite aware that herrings could be 
got at an earlier period, around the coast of Scotland, par- 
ticularly on the west coast ; but as it would be both incon- 
venient ybr their vessels, and attended with much expense, 
to enter our bays and harbours in the spring montlis, to 
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wait dieir comings they^ as it were^ fixed on the world a 
belief that herrings were not at maturity, or in a fit state 
for curing, before the 24th of June (the festival of St. John) ; 
and the better to deceive their cotemporaries, they prohi- 
bited their fishers from wetting their nets before that night. 
But their chief motive for congregating at a given point, 
,was, not only to begin the fishing at one and the same timef, 
but to enable the wachters, as they were then called, or the 
jagers, as they are now termed, to collect and carry off from 
ihe fleet such a quantity of rich early herrings as would 
supply their own and the German market, before the 
Scotch, or any other nation, with a few ill-manned vessels, 
could possibly precede them. 

Oar ancestors were even ignorant of the use of the wachters; 
for, in the year 1633, when Mr. Smith was sent, by the Earl 
of Pembroke, to Shetland, in order to make inquiries con- 
cerning the Dutch fishery, he reported, that in that year 
the Dutch had 1500 busses, of about 80 tons; 400 doggers, 
of about 60 tons ; *' and SO wafflters or wachters, as they 
were called, which were armed vessels for the protection of the 
fishery'' * 

But why should the British be restricted to a day? Why 
diould they seek Brassey Sound, or any other remote ren^ 
dezvous, when the earliest and the lest herrings are to be 
found in the Minch, in Thurso Bay, and at many othfer 
points of the main land, from the near neighbourhood of 
which places the gross of our busses sail ? Could a project 
60 inexpedient, and regulated by statutes so inapplicable 
ind inconsistent, ever be expected to thrive ? This palpable 
blunder has been the very bane of the Scotch, as well as of 
the British deep-sea fishery ; and it is, beyond measure, 
astonishing, that the Scotch and British legislators should 
have persisted in an error so glaring, for the space of 350 
years; that is, from the year 1471 to the year 182L 
But as our deep-sea fishing is, for the present, at an end^ 

• " England's Improvement revived." Bj John Smitb. London, 
'I673. 4to« pp.350. 
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I shall offer a few remarks on the coast-fishery of Scotland, 
and the manner in which it is conducted* 

This species of fishing is either carried on in vessels 
iiimished with salt and barrels ; the crews of which purchase 
herrings from the fishermen who take them in small boats 
and bring them on board to be salted ; or the herrings .are 
carried on shore in the small boats, and cured in cellars, or, 
more frequently, in the open air, wilhout any covering: but 
.the mode of curing, in both ways, is the same; and a bounty 
of 45. per barrel is paid by the excise^ under certain condi- 
tions mentioned in the statute. 

The slovenly manner in which the herrings are cured, 
both on board these vessels and on shore, is really too dis- 
gusting to be minutely described ; but the coopers and 
peasants engaged in that trade look only to quantity — qua" 
Uty and improvement are as foreign to their purpose,. as they 
•are to our laws. 

Towards the end of June, the wealthiest of our coopers 
about Leith and the neighbourhood (for poor men can 
neither find money to advance, nor sureties to subscribe 
salt-bonds) engage all the fishing-boats and their crews that 
•are to be had at Newhaven, and the other contiguous 
fishing-villages. These boats proceed to Wick, or other 
stations in Caithness, about the middle of July ; which they 
reach about the time that the Dutch have supplied their oum 
nnd the German markeL The coopers then send down 
* small vessels loaded with salt and barrels, and the Jishing 
commences. Should it so happen, as is generally the case, 
that a shoal is on the coast, the herrings are brought on 
shore ia masses, and thrown, like rubbish, on the groiuid, 
into small uncovered booths, which are formed by slabs or 
planks, raised about three feet from the sur&ce. In these 
booths several boys or girls are placed, wading among the 
herrings knee*deep, gutting them, some with knives, and 
others with their fingers. They are then thrown into a 
basket, and packed, on their sides, in a barrel, j^ll sorts and 
denominations are huddled together, without disctiminatiotf; 
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and Liverpool salt, only is used, both in priming and com^ 
pleting the cure. To ensure the payment, of the bpunty^r 
the herrings are frequently pressed down with a round 
wooden board, while the barrel is re-packing, which ope-^ 
ration is performed by a man standing and jumping on it ; 
and if plenty of salt is added, and the barrel is thought ta 
contain the weight required by the fishery-act, the cure ia 
completed. This operation, however, as the herrings have 
then neared the shore to spawn, has frequently the effect of 
squeezing out the large milt and roe, which gives them a dis-^ 
gusting appearance. This is all the preparation that is 
looked to ; for, if a man can manage to make up one or twa 
thousand barrels in this way, should he get no more than, 
the barrel bounty, he is sufficiently remunerated, in his own 
opinion. This is the general practice. Some coopers^ 
indeed, are much more attentive, and bei^tow more pains 
than others in putting up herrings ; but, although they are 
all equally ignorant of the Dutch mode of cure, or even of 
the materials, they confidently assure the purchaser that 
they cure herrings as well as the Dutch in their busses! 

When the coopers have expended all their materials, 
they are succeeded by the peasants, who could not other« 
wise be supplied. These purchase the herrings at a much, 
lower price than the rate at which the coopers engaged the 
boats ; and the salting is carried on in a still more slovenly 
manner than before, until the shoal leaves the coast. 
. The eagerness of the wealthier coopers, to procure great, 
quantities of herrings, often causes a kind of competition 
with the fishermen ; and, rather than be disappointed, I. 
have known them engage to give fourteen or fifteen shillii^gSv 
for the same measure of fresh herrings^ which they afterwards 
sold at seventeen shillings in a cured state, salt and barrel 
included. Indeed, the engaging of fisher-boats in this, 
way, previous to the commencing of the fishing, has beeti 
productive of the most serious evils; for, independently of 
the high rate offered to the fishermen, the coopers, also, 
furnish them with a certain quantity of spirits daily ; —they. 
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ittixst fre^lit a Tessel to carry their salt and barrelt te Ae 
northy and another to bring their saked herrings to the 
south; and they have their own private expenses to bear^ and 
theshippingy landing, port^charges^ ahd other dues, to defray. 

Many extensive bankruptcies have, in consequence, taken 
place among these people, within the last two years parti^ 
eularly ; and the deluded fishermen, instead of profiting by 
the high rate at which they were engaged, have been paid 
with a trifling composition, of four or five shillings per pound 
sterling. "' 

Formerly, when there was no such bounty, and wh^ 
these fishermen received a moderate price — say five or sii 
shillings per Jcran (the measure of fresh 'fish eqiial to a 
barrel), they were frugal, sober, and religious ; they built 
boats and houses, and were free of debt : but for some yeatst 
back, the advance they received, instead of benefiting their 
families; has introduced extravagance, dissipation, and vice, 
Their earnings were soon spent, and they contracted debts 
which they could only engage to discharge at the conclusion 
of the ensuing fishing. 

As I have before observed, every fish-curer, of whatever 
denomination, must execute a bond, vrith two sufficient 
sureties, to the Excise, to a very great amount; and must 
not only enter the premises v^rhere he keeps his salt, but 
they must be at all times open to the inspection of the re- 
venue-officers. This restriction is sufficient, of itself, to 
curb and prevent industrious poverty from making an effbrt : 
but should it so happen, that a plodding, ingenious indivi- 
dual overcomes this difficulty, by finding, at his native place, 
two friends to subscribe his bond, it would avail him little ; 
for should he ship his salt in a vessel for the north, for the' 
purpose of curing herrings, at Wick, or any other place, he 
must, before he can land a bushel of his salt^ execute another 
bond, with two new sureties^ resident at that port ; for should 
he land and place his salt in a cellar, without doing so, it 
would be immediately seized by the revenue-officers, and he 
woidd beisubjected to an Exchequer prosecution! 
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By. the operation of this law^ the coast-fishery of Scothnd- 
is placed in the hands of, and monopolized byi wealthy indi^ 
¥tduals, to the exclusion of the poorer classes ; who^ if they, 
fpund means to orercome these difficulties, are prevented 
^m obtaining herrings^ from a previous engagement of the 
boats, by their wealthy opponents, at a rate far above their: 
abihty.to advance. 

Although this abuse of our fishery has been the ruin of 
many wealthy and respectable men, it does not seem to 
deter others from following the same mad scheme ; and the 
interposition of the Legislature is imperiously called for, to 
check its farther progress. 

If any of these curers, on the other hand, were desirous of 
curing their herrings on an improved plan, at those fishingr 
stations where they are brought on shore in such vast quan** 
titles, I apprehend that two leading sections of our Fishery*^ 
Act would go a great way to frustrate their intentions. It is 
directed, that all fresh herrings, delivered by the fishermen 
to the coopers, shall be measured with a kran (a barrel 
somewhat larger than the common herring-^barrel, bound 
with iron hoops, open at both ends, and branded in a par- 
ticular manner) ; and that the cured herririgs shall be of a 
eertain weighty as before stated. When the herrings, diere- 
&re, are brought on shore, they are cast, with baskets, inta 
this kran ; and, on its being removed, are thrown up, like 
manure, with spades and shovels, into heaps ; and thence, 
in smaller quantities, into the booths, for packing. In this 
operation, their preservation and beauty, of which the Dutch 
are extremely tenacious, are not only destroyed, but the 
scales themselves are completely rubbed off; while the 
second operation, of weighing, which i& performed by 
tumbling the herrings, from their original package, into an 
empty barrel which has been previously weighed, completes 
this ridiculous and UAnecessary work of destruction. . 

Sometimes, too, and that not unfrequently, when the her** 
rings ^re brought home, the revenue-officers, on a suspicion 
that contraband goods might be paisked among them^ are 



8S Denovan's Comparative View 

permitted to satisfy their curiosity^ by running an iron rod, 
er spitj in diiferent directions, from the top to the bottom of 
the barrel. 

These are what might be termed ^ legal obstacles ' to im- 
provement^ to which every person concerned in the coast- 
fishery is subjected, and which have their full effect in less- 
ening the value of our herrings in a foreign market. But 
there is an abuse, committed by the curers themselves^ 
which is extremely hurtful to the exporter ; namely, that of 
packing the top and bottom with a few layers of good her-^ 
rings, to deceive the purchaser ; and filling the middle of 
the barrel with small, broken, and other unsaleable herrings. 
This is what the Dutch call ^^ Cloemlaagen," a crime, 
which subjects the offender to corporeal punishment, the 
master of the buss to a fine of twenty-five guilders a barrel, 
and the fish, so packed, to confiscation. 

It frequently happens, that parcels of herrings are re« 
turned to the seller, in Hamburgh and other foreign ports^ 
when the purchasers discover this fraud ; for the law, as to 
the sale of herrings, which is the same as in Holland, en* 
titles him to do so. 

I feel it unnecessary to make any farther remark as to 
vessels which carry nets for the purpose of fishing in the 
open sea ; but to whom no buss-bounty is paid, as they do 
not conform to the regulations for the deep-sea fishing ; 
than, that their operations are chiefly confined to the lochs 
in the Minch,. and in the West Highlands. They sometimes 
fish with their nets, but, more frequently, purchase fish from 
the small boats, as they find most convenient ; so that these 
vessels are rather to be considered as magazines, than as 
open-sea busses. It is, however, a gross mistake to suppose 
that this species of fishery is a nursery for seamen-*-nothing 
can be more unfounded. There is seldom an apprentice on 
board of these vessels, or any person fit to serve in the^ 
navy. The masters are, forthe most part, coopers ; and the 
only seamen who are engaged to manage the vessels, poor, 
broken-down creatures, who cannot find employment else- 
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'^here. The rest of the crew are Highlanders, or me- 
•chanics casually picked up, who> when the fishing termi- 
nates^ return to their usual avocations, and do not go again to 
4(ea until the next fishing season.. I must, however, do the 
<vew9 of these vessels the justice to say, that, with the ex- 
jCeptioR of the Yarmouth deep-sea busses, more care and at- 
tention is bestowed on the cure of herrings by them, than 
'hy, any other individuals concerned in the British fishery. 
The herrings on the West coast> as I have before observed, 
are far superior to those taken off any other part of Scot- 
land : they are; much higher in price, are generally, cured 
/or home consumption, and are seldom exported to the 
continent. 

On reverting, however, to the Dutch laws, and their mode 
of cure, it will appear that all our herrings, whether cured 
in busses Or on shore^ can only claim the character of un- 
JI8SORTE0 or MIXED HERRINGS, iu the Continental market ; 
aqd even were they put up with more attention than they 
generally are, cannot be expected to command a higher 
price than that at which Dutch herrings of the same class are 
sold. This is a fatal truth, which cannot be too strongly 
^npressed on the notice of the Legislature ; for this, added 
to the improper use of Liverpool salt, at all seasons, and for 
all, kinds of herrings, must effectually prevent them from 
rising in price, or remunerating the importer, in the Germain 

jnarket. 

(To be continued.) 



X Va — On the great Increase of Manufactures and Machinery 

on the Continent » — Extracted from the Third Report from 
, the Select Committee of the House of Commons, on Artisans 

and Machinery m 

[Mr. Alexander's Examination, continued from p. 35.] 
Have you seen many steam-engines in France, when at 
work ?— Yes, a considerable number. 

Are they pripcipally worked by coals, or by wood ? — By 
coal, principally. 

Tech. Rep. Vol VI. h 
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Is there fthy duty on the importation of coals hito FpMee? 
-*— Yes, firom England and Belgium ; and from the pit in 
France a small duty on home consumption. 

In what part of France is coal most abanJbuit?-^We 
have it near Valenciennes ; in the South of FraMe^ near 
St. Etienne; in the vicinity of Nantes; and from Be%ium 
we receive a great quan^ty. 

Are you able to state at what price it is sold at the imiuth 
of the pit ?"— The price, at the mouth of die pit, may he 
tBketh at 10^. per ton, English, of twenty-hundred weightw 
At St Quentin, the price, including carriage and duty,, is 
90s. per ton; and at Paris, duty and carriage included, 40$. 
to 425, per ton. Rouen, 405. to 455. 

Do you mean, by ton of twenty-hundred weight, English 
weight?— Yes. 

Ard you able to state what quality the coal is of, com^ 
pared idth Newcastle or Staffordshire coal?— ^The coal 
that comes from the South of France is the best quality we 
Kiive in France, and as much esteemed as any that cornea 
from Newcastle, and used particularly with great advan- 
tage in smith's work. The coal that comes from Yakn^ 
^ennes is not so good ; but that from the South is better 
and dearer. 

- What is the price of the southern coal? — From 50s. to 
BBs. per English ton, in Paris. 

What is the price in Haut Rhin P — That is about the aat^ 
price as at Paris and Rouen. 

Is water the principal power used for working machinery 
at Rouen ?-^Yes ; and in the principal manu&ctures in 
most other parts of France. 

"Do you know, also, whether any iron-ore is found 'in 
France ? — Yes ; it is found near St. Etienne, and soMe 
other paHd of France. 

' III the iron^<M*e found near where the coal is found ?^- 
It is found near St Etienne, at Liege, in Belgium, and som^ 
Other parts of the country. 

What is the quality of the best of your iron in France, as^ 
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compared with our English iron ?— The French is pTeferredj 
in France, to the English iron. 

Do the machine-makers use English or French iron? — 
They use both. 

Is English iron prohibited in France ? — ^No ; but it pays 
duty as under : — 

Flat and square, from IQl, to 20^. per ton, English. 
Round « . . • • 14/* to 20/. ditto ; 

nnd, notwithstanding the superiority of the French iron, it 
is not so Well approved of as the English, not being so well 
flattened or rounded. 

In quaUty, you think it better ; but in workmanship, not 
so good? — Just so. 

' Are you able to state to thie Committee, what are the laws 
existing in France to regulate the agreements between 
masters and workmen ?-^There are certain laws by which 
a workman is obliged to have a livret (book), in which the 
police inserts his name, profession, and a description of his 
person, alsfo his age ; and he is obliged, when he goes to a 
master, to deliver him the book. The master holds this 
book so long as the n^an remdns with him. When the 
man wishes to leave his employ, if he has fulfilled his en- 
gagement, the master returns him the book, declaring 
therein that such-a-one has worked for him such a length of 
time, and that he has been satisfied with him; to all ^hich 
the master signs. With this book the workman applies to 
another master. No master should take a workman with- 
out seeing the book ; but if he should take a man without a 
book being shewn to him, having such a signature, and such 
a workman should be indebted to the last master, he may 
claim the amount of the present master, saying, " Yoii 
have such a man in your employ, who owes me such a sum : 
as you have taken him without a book, you must pay what 
he owes me;" and he is obliged to pay the debt of the 
workman. 
Have you ever known the workmen in France, in a body, 

H 2 
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refuse to work, as you know they do in England occa* 
sionally ?— I have. 

In what business ? — In the carpenter business^ one year 
ago, in Paris. 

. What was their number ?-7-There were about 4000, 
or 5000. 

What was the result ? — The police of Paris arrested a 
number of them, and put them in prison, because they had 
refused to work, by combination. Some were arrested by 
the police, for having prevented the others from working. 

in point of fact, is it the practice in France, if the men 
refuse to work — if they behave quietly, and do not meddle 
with others disposed to work — to interfere with the men so 
leaving their work?— No; except there is evidence of 
combination. 

Is that on a specific law ? — Yes. 

Although the workmen have been quiet?— Yes, if the, 
master can prove there is a combination. 

If three or more agree together not to work, although 
they remain quiet, you conceive they would be amenable to 
the law ? — Yes : but I forgot to say, that a master can never 
refuse to deliver a man his book, as soon as he wants it^ 
provided he has fulfilled his engagements ; but should he 
jrefuse to return the book, under such circumstances, the 
man remains with him and demands pay, without working. 

Is that regulation by la'vv, or by custom ? — By express 
law.. 

Have you an opportunity of knowing the number of 
English artisans who are in France, or who have gone to 
France in any one year ? — I can only state what I have been 
told, that we had in 1822 and 1823 about 16,000 artisans 
arrived from England in France, in the period of those two 
;^ears ; and I hope to be able to give the number accurately 
in A short time. 

You understand, from the police, that the number of 
Englishmen is registered in the poUce-books ?— Yes ; for 
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^lien they first arrive in France^ the police demands who 
they are, what profession every one is of, and where 
they came from. 

Will you state what conversations you have had with 
these men ; and whether the contracts made with them iar 
this country, to induce them to go. abroad, have been kept 
or not ? — I believe there have been no contracts made in 
this country, since 1816, to my knowledge: but some meii 
having visaed France in th^t year, persuaded t^eir asso- 
ciates here to emigrate ; and now there is no occasion for 
any French master to enter into any contract to obtain men 
from England. It is sufiicient to say, in a French manu*> 
factory, " I^ant half-a-dozen Englishmen," and, in ashott 
lime, from twelve to twenty are sure to apply. 
; Have you known any Englishmen in Paris who wished to 
return again to England ? — Yes ; several. 

Why did they not return again to England ?-^Several 
have told me they have been afraid of being punisiied. 

Did they tell you what punishment they were afraid of ? 
—They said they should be put into prison. 

Do you think that prevented them from coming back to 
^England ? — Some of them, I believe ; but not all. 

Will you be able, in a few days, to give a statement of the 
actual number of English artisans now in Forance ? — ^Ihope 
-to be able to give it you. 

Did youTnean that the 16,000 were in Paris, or in all 
France ? — In all France : for they pass through Paris, 
and are all registeved there. 

Do not some stop at Calais ? — ^Yes ; but their passports 
must be all sent to Paris. 

In what manufactories are the greatest number of these 
artisans? — ^They are spread in almost every manufactory; 
such as iron-mills, foundries, woollen, cotton, calico-print- 
jng, engraving, steam-engine, and machine factories. 

Has Mr. Manby any English workmen ?— Yes, he has 
many ; he has all sorts and descriptions of men. I do not 
„know any manufactory in France in which Englishmen have 
not been employed. 



94 On the great Increase of Mamfdciures 

Are there many Englishmen employed m isiakUig'stoe]t<«i'' 
ings ? — ^No; our stockings are principally made in Troye, 
by natives. 

You are not aware that English workmen are employed in 
making stockings ?— No ; it is a very large trade in France ^ 
but I have not heard that it is carried on by the English. 

It is a very old trade in France ? — Yes, it is. The emigpra^ 
tions from Nottingham are particularly f6r ktce articles. 

Can you state how many workmen there are at the 
works at ChaiUot?— -I believe, at present, there are not 
more than four or five Englishmen. Mr. Edwards does 
not wish to have English workmen jiow, as he can manage 
the French better. 

You stated, to-day, that some wooUen-manufactimN*s 
said they could send some French manufactured woollens 
into this country, with an advantage and profit ?-^Ye«) 
if there was iio English duty. 

Do you know what those were ?-^I believe they were 
fine woollen cloths, draps de Sedan and LouJOier, 

Do you know what are the kmds of English woollen 
inanufkcf^e that would go to France, if the French Go- 
vernment did not discourage the importation ?<^-^I am told 
there iire many fiim^y articles that would go to France,' and 
would sell well 

If there were a coninderaUe import of wooUeii mami^ 
Ifactores into France, how do you imagine Fmnce would 
pay England for that wdoHen Inanufacture ? — In the rery 
same line of manufacture : they wouM have a fair ex- 
change, to the advantage of both coimtries, by sending 
another class of articles. 

Would not they be able to pay us in wine, supposing 
the duties upon Frenck wine in England were taken off ?-^ 
I believe it; and I am sure that there are many French 
articles that it would be to tbe ndwntstge of England to 
receive from France, besides wine ; and several of our 
wellrinformed Statesmen have repeatedly stilted, that if a 
firee commercial intercourse existed between France and 
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England^ and that if England were to receive »11 our ma- 
nu&ctared goods^ and thq produce of our soil, under rea-r 
^onable terms of duty, we would with pleasure admit 
British produce and manufactured goods. 

Is it the opinion in France, that that reciprocal inter- 
course would take place, even without any special com- 
mercial treaty for that purpose? — It is the opinion and 
wish among our commercial men, for a free trade, except 
amongst the cotton-manufad^urers, -weavers, and spinners, 
or other manufacturers in immediate competition ; who 
will oppose the freedom of trade with England, as much 
as possible. 

Those manufacturers of cotton goods would have no 
objection to the rawproductsof the soil of France coming 
into England ? — Certainly not : the silk manufacturers and 
'^e agriculturists would be very glad of it. 

You stated, that you were able to shew a great increase 
ki cotton manufacture in France, by laying before the Com- 
mittee the annual consumption of cotton in that country. 
Will you have the goodness to make that statement? — 
Our consumption, now, is equal to ^00,000 bags of raw 
cotton, averaging* S501b. weight each bag. 

Can you state the consumption in former periods t — In 
1818, it was only 150,000 bags ; and during the reign of 
Napoleop, though we bad a much greater district, includ- 
^g Belgium, ye^vre never manufiftctured more than 50,000 
bags a-year : this statement has heen made by me yearly, 
and I have published it to all France. The duty under 
Napoleon was Ss. 6c/. per lb. ; and it has been reduced, in 
1814, to three halfTpence.per lb. This is the great cause 
of the prosperity (d the cotton manufacture in France. 

Can "you state from what countries that cotton was im- 
ported ?-^From America, the Brazils, the Levant, several 
colonies, and from England. 

What proportion from England ?— We have very little 
imported from England^ and those principally East-Jndia 
cottons, and for which we are now substituting Levant 
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cottons. I have sent, within the last few months, two or 
three hundred hags of East- India cotton to France, hut it 
wiD not fetch a good price. 



XYL-^On a Method of preventing Accidents from the 
Ziinch-pins of Cairiages breaking or coming out. Invented 
by Mr. J. Varty, of Liverpool, CoachmakerJ* 

WITH FIGURES. 
SlR^ Liverpool^ Feb. 6, 1809. 

Herewith you will receive a model of an axle-tree for 
public machines; intended to prevent the wheel from 
coming off, if the linch-pin should breaks and thereby 
prevent many dangerous consequences. 

When the idea first suggested itself to me, I put it in 
practice in a stage-coach which has since run from Liver- 
pool to Litchfield, a distance of eighty-four miles, six 
days per week, for the last six months. During that time, 
several instances have ocourred, in which the linch-pins 
have broke or come out ; but, owing to this contrivance, 
no accident has happened therefrom. 

We almost d^ily hear of stage-coaches being upset, 
which more frequently arises from the linch-pins breaking, 
than from any other cause. 

In oiFering this model to the Society of Arts, &c. for 
their inspection,^ I anticipate the pleasure of their sanction; 
as lean furnish satisfactory vouchers of its proved utility. 

I am, Sir, yours respectfully, 

To C. tAYLOR, Af. 2>. Sec, J. VaRT Y. 

CERTIFICATES wcrc received from Liverpool, from the 
following persons ; who declare that they have witnessed 
many yery melancholy accidents, happening to passengers 
in stage-coaches, in consequence of the linch-piiis, breaking, 

* From VoL XXVII. of the Transactions of the Society for the en- 
couragement of Arts, Manufactures, and Commerce. — The Society 
voted its Silver Medal to Mr. Varty, for tliis invention. 
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ivhen made in the common way^ and from which some of 
them have been sufferers : but that they had never seen 
or heard of any such accidents where Mr. Varty's inven- 
tion was made use of^ though several of his linch-pins 
have broke. 

From Henrv Livesay, who had a broken leg, in con- 
sequence of one of the conmaon linch-pins breaking. 

John Smith, who suffered a similar accident from th^ 
same cause. 

James Kelly, Guard to the Liverpool coach. 

John Armstrong, Coachman. 

James White, Guard. 

George Robinson, Manchester Coachman. 

John Castree, ditto. 

William Cawkwell, ditto. 

George Keye, ditto. 

Richard Mountain, ditto. "^ 

References to the Figures. 
Mr. Yarty's contrivance is shewn in Figs. 6 and 7, of 
Plate III. Fig. 6 is a section of the nave of a carriage- 
wjbeel, with the axle-tree AA in it ; and fig. 7 is a separate 
view of the axle-tree, a, fig. 7, is the linch-pin detached ; 
it is put through an oblong hole in the axle as usual ; but 
there is likewise an additional linch-pin, 6, to make it com- 
plete, which is fixed in a recess cut for it in the axle, and 
turns upon a pin (a*s it is shewn in the figure) into the 
hole left by removing the linch-pin a, when the wheel is to 
be taken off: but if the linch-pin a should accidentaUyv. 
get out^ this additional pin h would effectually keep the 
wheel on, as its hanging position does not at all tend 
to shut the pin up into the axle, but the contrary. The 
common linch-pin a is put in downwards, that its weight 
may also tend to. keep it in: and is secured in the usual 
way by a strap ; the holes for which may be seen in the 
figures. The whole^when in their places, are shewn by. 
fig. 6. 
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XVII. — On a Portable Lamp for the J^low-Pipe, and (Ubff; 
Apparatus, used in Chemical Analysis^ and in the Exa^i 
mination of Minerals, By J* J. Berzelius. 

WITH FIGURES. 

In our Second and Third Volumes, we gave a number of 
Extracts from Mr. Children's Translation of M.Fresnera 
french Edition of M. Berzelius's highly valuable work on 
the Blow-pipe, &c. ; in which, however, there is no de- 
scription of the lamp used by him. 

The Editor happening lately to call upon Mr. Tuther 
(Philosophical Instrument Maker, Holborn), found him 
making one of these lamps for a gentleman who had left 
with him the French Translation of the above work, with 
Plates containing representations of the lamp^ and other 
apparatus in their full proportions, in order that he might 
copy the lamp for him : and, as it is essentially necessary, 
to the due performance of operations with the blow-pipe, 
to employ a lamp with a wick of a propier size and shape^ 
so the Editor gladly availed himself of the opportunity of 
perusing that work, and of Biaking such memorandums of 
the particular3 respecting the lamp, and other portable ap» 
paratus contained in it, as were sufficient to enable him to 
communicate them for the information of his readers. 

Of the Portable Lamp. 

The body of tliis lamp is formed of tinned iron-plate, 
japanned; it is square in its section; four-and-a-half 
inches long, and slightly tapering ; being one inch-and-an- 
-eighth square at the larger end, and one inch only at the 
other or smaller end of it, where the burner is placed. It 
is supported in a horizontal position ; and sUdes up and 
down upon a vertical cylindrical rod of brass, which passes 
through a perforated cork, fixed in a short upright tube 
or socket, soldered to the larger end of the body; the 
cork performing the office of a spring, to keep the lamp 
stationary at any required height upon the stem or rod. 

This description will, however, be better understood by 
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8 reference to Plate III. fig. 8; wbere A is tEe body of 
the lamp ; B^ the socket or tube, and tbe cork in it ; and 
C, ^e stem, shewn t>n a scale of the real size. D, is tha 
burner, consisting of a brass ring, with a shoulder, soldered 
uito a circular aperture, made through the upper part of 
the body ; and having a female screw^ and a cirqular ledge 
Within it, for the wick-holder, E, to rest upon: diis is 
shewn sepadttely, in plan and elevation, in figs. 9 and 10. 
The tube of the wick-holder is half-an-inch long, and 
dM-eighth of an inch wide, inside of it; and will contain 
a wick capable of affording a flame of sufficient size to 
operate with good effect, when urged by the blow-pipe 
upon the bodies to be submitted to it. Into the screwed 
ttorg of the burner, a solid screwed cap. F, fig. 11, is 
ttiafde to enter^ having a ring or collar of leather, 6G^ 
iKiaked in melted wax, fitted upon its shoulder ; £uid which, 
when screwed down tight upon the flat border of the 
burner, by means of its corded or milled rim, will effec- 
tually prevent the es<^pe of the oil from the lamp, in tra^ 
veiling, &c. The cylindrical stem C, of the lamp'^stand, 
is tw(&lve inches long; and made to unscrew in its middle, 
for the sake of portability. Its lower end has a shoulder ; 
and a screw, whfoh passes through a hole made in the 
middle of a flat bar of brass, seven-and-a-half inches long^ 
which is crossed by another bar, of the same length, laid 
underneath it ; and partly let into a recess made across 
the under-side of the upper bar, to keep it at right-angles ; 
the lower bar having a screwed hole in its centre, into 
which the screw at the bottom of the stem can be screwed, 
and thus bind the stem and the two bars, forming its 
crossed foot, firmly together : the ends of the upper bar 
are also bent down, so as to bring them to the level of the 
under bar. As, however, four points of bearing will sel- 
dom be found, except indeed upon such truly plane sur- 
feces as are hardly to be met with, in the ordinary tables ; 
and, consequently, the lamp cannot stand steadily; so 
#e would prefer three feet only to the stem or rod, and 
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which will. always find a ^solid bearing: these may be* 
formed of three similar iSat bars of brass, four inches- 
long, and having a square hole in the rounded end of each 
bar, to fit upon a square part, made on the end of the 
stem, under a flat shoulder ; each hole being made at a 
proper angle^ to retain the three bars in equi-distant 
angles around the centre, as shewn in fig. \2, A screwed 
hole should be made underneath, in the middle of ther 
squared part of the stem, into which a screw may be 
fitted; and its head, bearing upon the three bars, will bind 
the whole securely together, between it and the shoulder ; 
as is seen in fig. 18: and, in order that room may be made 
underneath the bars, for the screw-head (fig. 14) to lie 
without touching the table or other support of the lamp,^ 
one end of each bar should be turned downwards ; not 
however to an equal thickness in each, but according as 
the bars lie upon each other ; that is to say, the bottom 
bar only enough to clear the head of the screw from 
coming into contact with the table ; the second bar as much 
deeper as is equal to its own thickness ; and the third, 
or upper bar, stiU deeper, or equal to twice its own thick- 
ness : and in this way the stem wiU be firmly supported 
upon three feet, and retained in its vertical position. The 
three bars may be laid one under the other, and all be 
bound together with the screw (fig. 14) passing through 
them, as shewn in fig. 15, for the sake of portability, in 
travellmg. 

The Gentleman, for whom the lamp was making, in- 
formed Mr. Tuther,that M. Berzelius rested his hand 
upon the top of the oil-reservoir of his lamp, in order to 
steady it, in directing the blow-pipe upon the flame. 
Portable Set of Boxes^ for the Re-Agents. 

In order to have those re-agents constantly at hand, 
which are kept either in the state of powder, or in minute 
crystals, such as those of soda^ borax, salt of phosphorus, 
saltpetre, vitrified boracic acid, gypsum, Jluor-spar, bone-ashes, 
SLud silicas M. Berzelius contrived a set of nine woodei^ 
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boxes^ or rather ^ trough, divided by eight partitions across 
\tf^ with separate wooden lids to each division^ turning upon 
rounded hinges, likewise made in the wood ; and having one 
wire only passing througli them all, from one end pf the series 
to the other; the lids being rebated, and made to fit closely 
into the boxes. These nine boxes were inclosed in a case, 
with a lid, made of tinned iron plate, japanned ; and having 
two hooks and loops, to keep the lid shut» The case Vf^ 
seven inches in length, and one inch square; and could be 
held very conveniently in the left-hand, with all the lids 
of the boxes opened, so as instantly to take up a portion 
of any of the tests in it, upon the assay ; a thing of great 
importance in operating with the blow-pipe« 

Phial for holding a Solution of Nitrate of Cobalt. 

This is shewn at a, in fig. 16. It is fitted with a cork, 
in which is fixed a slender slip of platina, the end of which 
is spread out a little, and hollowed, so as to take out a drop 
of the solution, as required in use*. 

Instrument for excavating Charcoal Supports. 

This instrument, which is shewn at b, in fig. 16, is a cone, 
made of tinned sheet-iron, four or five inches long, and 
having each end of it filed sharp, or to a thin edge, with a 
round file, from the inside of the cone. With this instru* 
ment, small spherical cavities may be scooped out with 
great facility, in ends of the blocks of charcoal, used as 
supports for the assays with the blow-pipe ; and the cavities 
may be made larger or smaller, according to the end of the 
cone which is employed. 

This cone also serves to hold and preserve firom injury 
the small phial, a, containing a solution of nitrate of cobalt, 
above mentioned, as is shewn in the figure ; the phial being 
however previously wrapped up in a little clolh, to keep 
it steady in the cone. 

Tin Box to hold Charcoal. 

This box, which is seven inches long, and one inch 

• See Vol. III. p. 63, 



102 BBRznnJs'5 Portable Lamp for thaBlow^pe, 

square, is also made of tinned sheet iron^ japanned ; «id 
has a top made to pull off, fitted to it It is intended to 
hold two pieces of charcoal, made in the shape of pan^klo- 
pipedons ; each being preyiously wrapped up separftlely^ 
in a piece of paper, in order to prevent them from rubbing 
i^ainst each other by the agitation of the carriage ; and 
thus ibrming a black powder, which it would be diflScull 
to prevent from escaping, and doing mischie£ 

Glass Dropping-tule^ and Cork. 
This is shewn in fig. 17. ; by which it will appear^ that 
ihe^ne orifice in the tube is not made by drawing the tube 
out to a slender point, when heated in the flame before the 
blow-pipe, as might have been supposed ; but that it is 
contracted when heated, and the end of the tube also, 
rounded at the same time« It is thus not liable to injury, 
or to be broken off in carriage^ as it otherwise would have 
been. M* Berzelius did not think it necessary to encum- 
ber himself, in travelling, with a bottle to hold the water^ 
used in washing off the charcoal, &c. from the assays ; 
but merely fitted the tube into a cork, ready to apply it to 
any proper bottle, when wanted for use*. 

7^71 Case, lined with Cushions. 
This was of the same dimensions with those above 
inentioned, but had both its top and bottom lined with silk 
cushions : between these cushions, the slender glasa tubes, . 
the platina wires, and nozzles for the blow-pipe, jJatinar 
foil, and other delicate articles, could be carried, without 
being liable to injury from accidents in travelling. 

Tin Bottle Jbr Oil 

This was also made of the same size as the other tin 

cases ; namely, seven inchea long, and one inch square ; and 

had a screwed brass-cap fitted to its short neck, with a 

leather ring or collar,, to prevent the escape of the oil. 

^ In this bottle was contained a supply of oil for the lamp; 

* See Vol. II. p. 323. 
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^which was either oIive-oil» t&e most preferable ; ot^ in 4e^ 
-fmlt of that^ purified rape-oit. 

Magazine Travelling'-case. * 
This was formed of Morocco^Ieather^ siiliilar to a bur- 
geon's roU-up-case for his instruments ; having separate rcJ- 
eeptacles^ made in a long piece of leather, isecured l^ 
stitching it across to the main piece^ ta contain the dif- 
ferent parts of the apparatus ; and which were prevented 
from falling out of the case^ by leather flaps with strings 
to them, tied across the ends of the receptacles^ the whole 
length of the case. The case was made to roll up, and 
was secured by leather-bands tied around it; and could 
be veiy conveniently stowed in a corner of a carriage^ in 
travelling ; or be hung up against the wall of a room for 
use. 

XVIII. — On an improved Apparatus for preserving Beer^ 
or other Fermented Liquors , uninjured. By Edward 
Bowles Symes, Esq^ 

It is a subject of universal complaint, that where the 
draught of beer or other fermented liquor is not very 
quick, it first becomes flat, and not unfrequently, in warm 
weather, quite sour. — The causes of this process are, losa 
of carbonic acid gas, in the first instance; and absorption 
of oxygen, from atmospheric air admitted into the barrel 
in the second. — This is proved by beer which is kept in 
bottle. In a full bottle, so long as the cork remains sound, 
and firmly fixed, the beer undergoes no change; but 
draw off a small portion of a bottle daily, and/ though it 
may carefully be re-corked each time, the beer soon be<* 
comes unfit to drink. To obviate these evils, which fer- 
mented liquors on draught invariably experience, in i^ 
greater or less degree, numerous plans have been devised $ 
but hitherto they have all proved ineffectual: because, so 
soon as the beer had ceased to evolve any more carbonic 
gas, it was found impossible to take a portion of the beer 
out of the • common barrel, without admitting an • equal 
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quantity of air to i^upply its place. — Now, could a barrel 
be so contrived that it should prevent the escape of eax- 
bonic gas from the beer, and the admission of atmospheric 
.air to it, when any portion of the contents was drawn off, 
every requisite object would be attained. — This has been 
effected, to the fuUest extent, by the barrel now submitted 
to ^consideration. . 

The invention consists of an upright barrel ; the inside 
of which is cylindrical, the outside conical, resembling a 
<chum. The barrel has no fixed head ; in place of which 
it has a piston, of a peculiar construcdon, which presses 
against the cylinder, with such force, as to prevent the 
/escape of carbonic acid gas, and yet, when the beer is 
•drawn q% descends simultaneously with it, by the siipple 
action of atmospheric pressure. This barrel therefore 
possesses all the advantages of a bottle, without any of its 
defects. It may also be asserted, that it is, in effect, a full 
barrel) so long as any portion of fluid remains in it 

The peculiar properties of the piston are the follow* 
ing ; — that its power may be increased to any extent at 
pleasure ; which may be so regulated, that, when the force 
of the carbonic acid* gas becomes so great as to endanger 
the bursting of the barrel, the sides of the piston shall act 
as a safety-valve, and permit the excess of gas to escape;-^ 
that it adapts its form to all the irregularities of an imper- 
fect cylinder, though pressing uniformly with the same 
force; — and that. the friction, with which it works, is com* 
paratively. trifling and inconsiderable. — Owing to these 
properties, which this -piston exclusively possesses, becsP 
may be kept on draught, in a barrel of the above descrip- 
tion, for any length of time, during the warmest weather; 
and will to the last be constantly improving in quality-^n 
fact fully established by experiment. 

. It is scarcely necessary to point out the unpleasant and 
unwholesome effects of flat or hard beer upon the stomach. 
Nothing can be. more productive than this, of what are 
iX)mmonly considered bilious complaints. A consumption 
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of wholesome maltrliquors ; and as large tuns, for brew- 
eries, may be made upon the same principle as the barrel, 
bqer might be sent out in the best possible condition for 
immediate use. — A small private family would have occa- 
sion to be provided with only one of these barrels; and as 
the beer would be immediately transferred from the brewer's 
cask to the barrel, a comparatively small stock of casks 
would be found necessary by the brewer. Moreover, if it 
were required, the barrel might be sent to the brewery, and 
directly filled from the tun, without the loss of any car- 
bonic gas, or the beer coming at all in contact with atmo- 
spheric air. In the same manner, ornamental glass decan- 
ters, or vases, may be made for the sideboard or table, and 
filled, as occasion requires, with liquors of any kind, from 
the barrel in the private cellar; so that no portion of them 
shall ever be exposed to the air, until the moment that it 
is to be drank. Even during the consumption of a single 
bottle of beer, or of wine, a very perceptible deterioration- 
frequently takes place. This invention will therefore add 
a refinement of comfort and luxury to the table, hitherto 
not even contemplated. Amongst other advantages, it may 
be remarked, th^t tliis barrel affords a facility, by the re- 
moval of the piston, of most effectually cleansing the inside; 
a matter of considerable importance ; and by neglect of 
which, much good beer is spoiled. By graduating the 
sides of the frame-work, which regulates the descent of 
the piston, an opportunity is likewise afforded of ascer- 
taining, to the smallest quantity, the daily consumption of 
beer; a circumstance which might be highly desirable in 
many situations. — Spirits on draught, it is well known, will 
not only lose in quality, by absorption, but very consi- 
derably also in quantity, by evaporation. The piston will 
effectually prevent the latter; and by making barrels, or 
by lining them, with substances which are not of an 
absorbent nature, the utility of the above invention will be 
found equally great in the preservation of wines and spirits 
oh draught, and also many medical and chemical pVepara- 
Tech. Rep: Vo\.\l. i ^^ ''• ' '* 
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GoDd, as of fermented liquors. The purposes to which 
the pii^ton may be applied, are various and important If 
will give rise to a novelty in machinery — a steam-enginci 
having a wooden cylinder. It is formed on the principle 
of the invention commonly known by the appellation of 
** the hydrostatic bellows." It may however be filled with 
a fluid of any description ; and the expansive power is not, 
in all instances, imparted to it by a column of fluid, as in 
the hydrostatic bellows, but is sometimes effected by 
springs. 

In a future number of our Repository, we shall give the 
specification of a Patent which the inventor has obtwied 
for this useful discovery. 



XIX.— -Ow the Impolicy^ of Legalizing the Exportation of 
British Machinery to the Continent. -r-Exfracted from the 
Fot^rth Report of the Select Committee of the Hon* the 
House of Commons, on Artisans and Machinery.^ 

[Contini^ed ham p. 47*] 
March 22, 1824^— Joseph Hume, £sq. in the Chkir. 

Mr. Peter Ewart called in, and exsoninecL 

'^ You are a cotton-spinner? — Yes. 

How long have you been engaged in that businew ?*— 
About thirty years. 

Before you took to that business, what was your oceu- 
patioh?— An Engineer, under Mr. Rennie, and Mealnrs. 
Boulton and Watt. 

' For how long were you an Engineer ?-^Six years with 
Mr. Rennie, and five with Messrs. Boulton and Wat^. 

You are perfectly conversant, both with the btKSiiiefl(^es 
of machine-making and cotton-spinning? — Yes. * ' 

What is your opinion of the eflicacy of the present hkw, 
to prevent the exportation of machinery ?— It has the 

. , * Thest Reports are so very voluminous, that, however desirous w^ 
plight be to give them at full length, we must necessarily limit our- 
selves tb tiiakiAg a Ibw extracts only. -^BniTo a; ' 
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^Rrect effect, in dome instances, of preventing it : it is de- 
tected at the Custom-house sometimes ; but it has 4m indi- 
rect effect J and a very pdwerjiil one. 

Then what way do you mean by indirect ^-^The ejBpCf tears 
of machinery are obliged to trust people not tmst-worthy, and 
employ agents to ho have very little good faith ; and thoMe agents 
Nonsuit their own advantage, by informing : and benee the 
thing is detected; as happened very lately , m the port of 
'London. 

You mean, that the present laws, though they afe in- 
effectual, operate as a check iipon the exportation of mar 
ehinery ?-^I have no doubt that they do operate, very greatly. 

Are you aware that they are easily, and have been very 
frequently, evaded ?— As to cotton-machinery, I believe the 
exportation has been small, hitherto. 

Can you suggest any way, in which the laws might be 
rendered more efficient ? — If it were clearly stated, in the 
Act, what kind of machinery was prohibited from expor- 
tation, and searchers were made acquainted with it, there 
would not be so great a difficulty in detecting it, as in other 
goods that come under the notice of the searchers. 

Are diere not many other prohibited goods> in which it 
is equally necessary that the searcher should be well ac- 
quainted with the nature of the articles ; and in which 
searchers are appointed, who are so qualified?— *!%».*. Mer^ 
*are cottons-wools^ for example^ cmd hides. In the impotftktion, 
coiti^wool pays an SLd'^YHlofrem. duty: and there is a d^e- 
rente in the cotton-woolsfrom the United States only, of from 
Tef. to Ss. pet lb. These cotton-wools pass under the inspection 
qfthe "Custom^-iwuse officers $and they must know the different 
qumliths ofeotton^wool, if they are to be useful in their office: 
atid it is miich more difficult to acquire that necessary kimtf- 
kdge^ to distinguish the different qualities of cottof^wool, 
ihxmio know the cotUm-^machinery^ or any part of it, e^en de- 
tached parts. 

A^ you aware that foreigners have no difficulty in ob- 
taining models and drawings of idl our 'machinery? They 

i2 
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have no difficulty in obtaining drawings ; but son^e diffi*^ 
culty Jn obtaining models ; though not much. 

Are the models and drawings, when so obtained, suiS- 
ciently explicit to enable them to make machines after 
them ?— Yes, machine^^ but not perfect machines, 
Evea with English artisans to make them ? — Yes. 
As far as your own experience goes, what is your opinion 
of the average comparative merits of the English and fo- 
reign workmen in metals ? — Some of the best workmen in 
-metals, I have ever seen, were foreign workmen, Germans 
•and Frenchmen; but they made small machinery,, for 
clocks and mathematical instruments, not for larger ma* 
chines. Foreign machine-makers are not employed at par- 
ticular kinds of workj as ours are ; they are not ^o perfecft 

Jn each particular employment, as ours are; but taking 
ih&xn generally, as detached from the combination of it, 
their work is as good as the best we have. , : 

.Parts of it?— Yes. 

You mean to say, that the English workman, sent for 
from abroad^ is frequently put to work to which he is not 
accustomed, and many different kinds of work? — Yes... . 
. . Can you state any facts, to prove the inefficiency of even 

•the best workmen, when they are taken out of the imme- 
diate line of their daily business, though in the same.trade t— 

.Yes, I can: I would state, particularly, the case of t^ 

^clock and watch-tool and movement makers, in Lancashire: 

-they are considered the best workmen : they reside, prju:)- 
dpally, about Prescot and Warrington ; their workinan- 

Tsjbi^ is excellent; they use the same sort of tools tbiU; the 

.cottjpn-machine-makers do; but they are brought up tp no 
other employment than making those clock and watch .to(>ls 
fi^d movements; and when these men come to be emplo^^ed 

ti^ .making cotton-machines, we find that they have almost 
as much to learn as if they had never learnt any thing pf 

, wprking in metal at all. 

, You have foimd them very insufficient, when they have 
beeii taken immediately from the work at which they weoe 
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employed day after day? — ^We have found them quite in- 
sufficient to cto any ordinary filing and turning, when they 
have been taken from the work at which they have been 
exclusively employed. 

And that must be the case, in a great degree, with those 
of the English workmen who go to France? — Ye^, with 
some exceptions. There are some workmen, in London, 
who have been brought up to a great variety of work :' they 
are constantly changing from one to another : but I wish to 
confinemy evidence, principally, to the cotton-manufacture ; 
and in the iti^nufacture of cotton-machinery, it is not so.^ 

' With respect to models, could the very best English liia- 
chine-maker make a machine from a model or drawing, as 
well as from a pattern-machine ?-— Certainly not. 
' For what reason^?— No drawing or model, except it was 
as large as the machine itself; not a model, but a machine ; 
can possibly point out the parts where the best work is ne- 
cessary to be applied, in order to adapt the machine to 
its purpose. 

' Have you found, as a machine-maker yourself, that to be 
the case ? — ^Always. 

Even with the pattern-machine, could the French ma- 
chine-maker m^ke a machine to rival ours? — The first ma- 
chines they make, from the pattern-machine, would not be 
equal to ours ; and it would be a very long time before they 
could make them so cheap, and so well adapted to the pur- 
pose, as ours. 

To what do you attribute the superiority of our madhi- 
Tiery? — To the high state of subdivision of labour to whiidh 
it is carried; and that is owing to the extent in which it is 
carried on. > < 

Then, till that extent, and that consequent subdivistota, 
take place in France, we meet the foreign machihe^hiaki^r 
at a great advantage?— -We do. ' :■: 

How long do you calculate we have been in attainih^ dtir 
present perfection in'cetton-machinery ?—^Upwardi^ 6i fifty 
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You think the opening of the metrhetfor English fnackimrj/ 
would put the French mamifacturer upon a level with h$ ifi 
that point* andy therely^ allow, him to reap the fruits^ of ontr 
fifty years* experience? — I think it wpuW* , 

'^ What is the present ttate of the market for cotton 
goods ?— ^There is very good demand for cotton goods. 

Have you any document, by which you can state the 
average quantity iso)d now ; as. compared with the aVerage 
quantity sold at the time of the peace, in 1815 ? 

\The witness produced a paper.'] 

Where did you take that from ?^From statements tnade 
out by myself in part, and by various merchants in Liver- 
pool and in Manchesteri and compared together. 

Does this give the trad(3 of Manchester and Liverpool 
only, or the whole country ?^-*The trade of the w%ole 
ooun^y. ': 

What means lutd you of ascertaining ihe trade of the 
whole country ?-:^ We had. statements fromthe London and 
Glasgow brokers. 

Now state 0ie rt suit of these ? — The* restdt was, that in 
1816, the average weekly consumption of cotton-wool was 
tSO tons *, and in 1^23^ the average was not k$s than ISOO 
ions a week, *•; 

To what do you attribute that great increase ?«^To''dse 
loir price of cotton goods. 

The low price having thereby brought it within the x^ftch 
of a lower class of consumers? — Yes, in consequence isf the 
.J<j[w price of wodl. " . • ' 

y Has the increased demand for cotton goods cisiTilired a 
:^^r^ally increased deniand for cotton-machinery ?*^Xt has;' 
^ Are you able to say what effect it has had u^oh the 
, p6oe of machinery ?^It ftas had^he ^fibct of raisbj^'the 
ptice of many parts of ttie machinery. 

Has it also had the e£fefet of iniCreasmg ' the ftciHties 
of making madun^ry, from th^ iiicf eased subdlviaiM of 
^likbbur ?— I* has. . : . 

Can you state any particular branches?— Yes, the flpin- 
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dle-makisirt, for exapiple : there ar^ two or tbre^ closes, af 
spindle-makers, separate and distinct tradefi ; mastef^- 
and men./ . Before the demand was so great as it is,^. 
one master spindle-maker would make several kind^ c^ 
spindles : now, since the demand has increased so mu^b, he 
confines his work to one kind of .spindle only ; each IMH 
confines his work to a smaller variety of spindles, and> by 
tb^ means, produces them better adapted to their pui^i 
poses; and qheaper, than others could do before. . . ,v . 

Notwithstanding those increasedfaciliities, what is the state 
of tM present demand^ as proportioned to the supply ofcott$nr 
fnachinery ? — There is a greater demand than can be suppli/^ 
at present ; a mtich greater demand. ... 

Can you 3ay, from yofir own. knowledge, that loapy 
cottoft-spinnef s have greater difficulty in getting their g^^ 
ders promptly and punctually exacted ?— Yes> it is spt ,^ 

. Wmli the admission of foreign orders into the rmrhtrfor 
nmufhmery increase that difficulty ? ^Greatly. i ^^ 

Can you say, whether there is at present a great d^nuufiA 
for bar-iron?— A very good demand for it, at present ,/ 

A demand fully equal to the supply ? — Yes. ,.» 

Supposing the piarket to be opened for machinery, jpnd 
thereby a greatly increased demand for machinery, wou}|l 
that materially incxease the consumption of EngUsh irpa?--^ 
Certainly not 

State your reason ? — My reason is this ; that, upofi a 
&ir qalculation, I cannot estimate the who}e quantity c^ 
cotton-machinery made in a year at a higher value tl^t 
400,000^; and one half is supposed to consist of matewls* 
iron,, brass, steel, and timber ; but, perhaps, two-thirds of 
iJiat half may be bar- and. cast-iron, or three-fourth/s, 1 
wooshi there is Bot more than 150,000/. worth of l^nih 
and cast-iroB conmimed in making irottonrmachinery. . .^' 

.That is chiefly English iron t-^ Yes, chiefly^ . j 

How many tons may that be ?^-*-Ten thousand tgm^ %^ 

You mean to say, upon the scale to wkich our H^ott^^ 
machinery is carried at; present, the cpiisuinptipi^ of 
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« English iron is^ to the value of about I4O9OOO2. or 
J 50,000/. a-y ear ?— About that" 

** As far as you are acquainted with the commercial 
bodies, is there generally a f<^eling that a repeal of the 
present laws will be injurious to their interest ?-^As far as 
I am connected with the commercial bodies, who are con^ 
nected with the cotton business, it is so. 

And on the contrary, it would be desirable they ishould 
be still more strictly enforced than at present ? — Yes. 

Can you state the reasons upon which you founded 
that opinion? — The reasons are, that we should have a 
very great demand for machinery to be exported, and still 
greater difficulty in supplying ourselves than we now have ; 
ihat it would put into the hands of foreigners the means of 
inJeeting us much sooner-, and that you would make « very 
great sacrifice J for a very small commercial benefit. . . 

Ar^ the Committee to understand, that you iare of 
opinion that the quantity of British iron that could be con- 
, sumed, if the exportation was permitted, would be unim- 
portant, and of no consequence to the iron-trade ?-^ Yes, 
.^e^idedly. 

In one part of your examination, you have stated, that 

-the operation of this trade would have the efiect, not of 

increasing the demand for British iron, but of reducing 

it?- — No, not to reduce it : the whole quantity of British 

Iron used in making cotton-machinery is so very small, 

compared to the whole quantity manufactured, that, if it 

<were double, it could have no effect upon the iron-trade. 

'*. • Supposing the trade in machinery to be free, 'would the 

.eptto»^pinners eputend their works, as much as they do nowP — 

-They could not J if they would: there are several mills that 

^ve been built and have been standing still for monthsjfbr 

■want of machinery. They would not build mills, if they 

i^uld not get machinery to fill them. 

, > Is there not a very ingenious body of mechanics in Man- 
f^bester, who are frequently making improvements in 
machinery? — Yes. 
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Do you conceive, if the eixport in machinery "^ere 
allowed, that the improvements made in machinery by 
them, and other bodies of mechanists, would be obtained 
much more early, by the French and other nations on the 
Continent? — Yes, much more early. 

If there was a greatly-increased demand for machinery, 
would not that increase the ingenuity and activity of the 
engineers, to supply that demand? — It would increase 
theu' activity; but it requires many years to instrn^woi^k- 
men in machinery, . . , ' 

Would it not give a spur to the engineers? 1^ it Jrt6t 
the natural effect, when an increased demand taked plat^^ 
to encourage the ingenious to {Proceed to improve their 
work ?- Yes ; but the power of increasing it is limited. 

Does the present 9tate of it require any spiir?— N'd; 
they have had, for many years, as much as they could do; 
and, for the last two years^ they have had more demand 
than they could supply, '^ 

Have those applications for machinery been niade to 
•engineers in London ; or do you speak of ^ Manchester 
alone ? — I speak of machine-makers : I do not suppose 
there has been any applications made to London : I should 
«ever think of doing it. 

Are they not capable of preparing that machinery ?-^Noj 
except at great expense: they have all the trade to learn; 
they are quite but of the practice of making cotton- 
machinery, as they are of making watches. . ' 

You say, mills are standing still, for want of machineihfi 
Would the proprietors not apply to any person who could 
supply them ? — They would not apply to London, because 
they could not supply them. I have no doubt, if the London 
maiihine-makers thought they could supply them with ttd^ 
vantage, they would apply to them to supply them, which 
they do not ; and, therefore, I conclude they cannot do it 

Is there the same subdivision of ttiachinery, as applicable 
to cotton-manufactures, in London, as there is in Man- 
chester ?— Nothing like it -^ 
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Do the £ondon machine-makers make cotton-machfaies 
at all ? — Not to my knowledge." 

{To be continued.) 
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XX.— 0« the vast Importance of Steam-Engines^ as Firsi^ 

Movers of Machinery. By Messrs. Samuel Walker 

OTid'WiJjhiAU Yates, Iron-masters^ of Gospel Oak, Staf^ 

jordshire.^ 

(Queries ta Mr. Yates.) 

*^ Op what extent may your works be ?— Of the extent of 
ia]iK>ut seven hundred workmen in the works: probably we . 
afford emplojrment to about two thotisand hands, alto-^: 
gelher : about seven hundred are employed in the works? 
the oAers are colUers, and irrnistone^getters. 

What proportion of the men may be artisans ? — I really' 
do not know, exactly, what description of men come undiep 
that temu Our men are employed in workkig blast-fur^ > 
naces, forges, mills, a tinned-iron-plate manufiu;tory, and. 
a foundry. 

Have you any machine-making ?-*— Some little : but our i 
mocliine^makin^ is principally confined to the repair and 
improvement of our own machinery. We have a great , 
deal of machinery in the works : we make steam-enginea 
for sale. 

For exportation ?— We have not yet exported any. 

To use in the country at large ?— ^Yes.-^' 

^' Have you ever made any estimate of the saving pf 
labour that can be effected in an iron-work of a oertaw 
scale, by an adequate power of steam and other machinery?. . 
«*«»It depends so much on the size of the work, that the 
best answer I can give, is, to say what power would' be 
required to set our own in motion: it would take aheut 
6000'hands, in addition to those we now employ y toMpply 
the place of the steam-engines, if it were possible for ihai 
force to be concentrated.*' 

* Extracted from the Third Report of the Committee x>f the House 
qfC!ommons on Artisans and Machinery. 
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•* What is the power of your steam-engines ? — We have 
seven, of various powers ; amounting, altogether, to about 
350 horses' power, 

(Mr, IValkei'.J — Mr. Yates's last answer may require 
some little explanation. He mentioned^ that it would le- 
quire the power of 5000 men to be equivalent to the steam- 
engines we now have at work, Mr. Yates afterwards 
stated, that we had three-hundred-and-fifty-horses' power 
in steam-engines: and in reply to another question, he 
stated, that the power of five -men was equal to the power 
of a horse : of course, it would appear, from his replies, 
that only 15 or 1600 men would be required to do the 
work of the steam-engines ; whereas he had said, in reply 
to a former question, that 5000 would be required : but 
Mr. Yates's first answer, in which he stated 5000 to be 
required, was on the supposition that one man can work 
only eight hours a^day^ at laborious work; whereas the 
steam-engines are working the whole iwenty'four hours. 

You mean that there would be three turns of eight 
hour^, or fifteen men, for every one-horse power ?— Yes. 

(To Mr.YateS'J — Are the Committee to understand^ 
that five men are to be reckoned as equal to one Horse ?— - 
Yes, for a given time." 

" Suppose the value of your machinery to be 10,000/. 
and that to be exported ; what would be the value of bar- 
iron that could be manufactured in one year, abroad, by 
that machinery ?— -That would depend very much upon 
tfae siaed iron. If it was calculated for rolling, on the 
a3rf rage of sizes it would probably make about 200 tcHis 
1^ week, or about 10,100 tons a year. 

Wiuit would be the value of that description of Iron ypu 
speak of, manu&ctured ?*^That I cannot telL 

/Mr^ Walker J — The value here, probably^ might be 
stated at lOi. a ton^ or 100,000/. a year." 
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XXI. — On the great Importance of Machinei-y to this 
Country. By Robert Owen, Esq.^ of the Lanark Cotton^ 
. Milis. 

▼Ve make no apology for laying before our readers the 
following remarks on the great importance of Machinery to 
this country, extracted from a communication made to the 
Editor of the Times Newspaper, by Mr. Owen. 

Sir, Pall Mall, June 23, 1824. 

In reference to a Letter written by my Son, and published 
in several of the Morning and Evening Papers of this da^, 
relative to eflfects which necessarily arise in society, as 
it is at present constituted, out of the gradual increase of 
scientific power; it becomes useful that I should state to 
the public some facts which are but little known, and whose 
influence in modifying every system of political economy, 
which shall apply to the present advanced stage of scientific 
knowledge, no one seems to have duly appreciated. 

It is very difficult to calculate the whole amount of sci- 
entific power at present applied to produce wealth in this 
country. The following facts will give some idea of its 
extent : — 

It was estimated, about six or seven years ago, by three 
of the most experienced cotton-spinners in Great Britain, 
that the quantity of cotton-thread produced, on an average, 
by 6acK worker, compared with that which one person could 
hav6 spun on the single wheel, as was the practice before 
the late inventions of Arkwright and others, was then as 
120 to 1 ;* — that is, one person produced as much as 120 
could have produced previously to these inventions. There 
are now aboilt 280,000 persons engaged in the spinning of 
cotton-thread ini this country. 280,000 multiplied by 120, 
gives 33,60(J,06d as the number of operatives who would 
have been required to produce as much cotton-thread, on 

* In consequence of subsequent improvements, applied ^to spinning, 
the proportion has considerably increased since that time ; and is now, 
probably, as 140 or 150 to 1. 
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the old plan, as is spun in Great-Britain at present. Poli- 
tical economists generally reckon one in five a producer ; 
but say one in three : then it follows, that it would require 
the working part of a population of more than 100,000,000 
of human beings to produce, ou the old single wheel, as 
much cotton- thread as 280,000 workers are enabled to 
manufacture, in consequence of the mechanism by which 
they are assisted. 

Now the spinning of cotton-thread is only one particular 
"branch of one particular manufacture. The same improve- 
ments have been made in wool and flax-spinning. Won- 
derful and continually increasing and improving machines 
are employed in hundreds of other operations — ^in weaving^ 
bleaching, dyeing, printing, dressing, &c., every species of 
cloth for the garments of the world — in the various hard- 
ware manufactures — in letter-press printing and engraving 
and an endless catalogue of other operations, which were 
formerly performed at an immense expense of time and'Ia- 
.bour^ by unassisted manual labour alone. Add to tl^s, 
the thousand steam-engines which are now working for us 
all over the kingdom — some of them of considerable powers. 
There is one steam-engine, at present in Cornwall, working 
day and night, and of 260 horse-power. Now each horse- 
power is estimated as equal to that of six men; and it would 
require three sets of men, each working incessantly eight 
hours out of the twenty-four, to produce the same effect as 
this single steam-engine, which thus performs the labour of 
4090 persons. 

..If we reflect a moment on these facts, we shall be con- 
vlnced that the mechanical power which is now at work, fojr 
Great Britain and Ireland alone, exceeds the effect which 
would be produced by the manual labour of several hundred 
inillions of active adults — certainly of more than the TVjork-: 
ing population of the world ! 
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XXII. — On improved Modes of Manufacturing the Regulus 

of Antimony y in France. By M. Berthier, Inspector 

of Mines*. 
The principal manufactories of the regulus of antimony 
in France are situated at Clermont, Riom, and Alais. 
M. Foumier, the younger, was the first person who manu« 
factured this article on a large scale. He first roasted the 
mineral in a reverberatory furnace, of frOm eight to jiine 
feet long, an3 seven wide, divided into three compartments; 
and then fbsed the roasted matter with S-5ths of its weight 
of dried potash or crude tartar. He conducted the roast- 
ing operation as formerly, but more carefully; and the 
toasted mineral was mixed with powdered charcoal moist- 
ened with a strong solution of carbonate of soda. One 
"hundred parts of the sulphuret of antimony, which con- 
^ins 78 of regulus, produces only from 44 to 45 : the rest 
Is partly carried off by the wind of the furnace; partly vo- 
latilized, when in fusion ; or retained in the scoria or dross. 
The dross and waste, of all kinds, is sold imder the name 
of crocus. This pretended crocus, however, often retams 
"but faint traces of antimony. 

It' is very easy to roast the sulphuret of antimony in 
"smlill quantities, so as to separate the sulphur entirely 
•from it. The roasted matter yields 0,76 of regulus, with 
fovLT parts of a flux, composed of from 0,25 to 0,50 of 
/carbonate of soda, and 0,15 of charcoal; and 0,72, with 
one-pai't of i-ed tartar. 

The sulphur may be separated from the sulphuret of 
antimony, without having recourse to roasting, by means 
of alkaline carbonates, or iron. 

Hie sulphuret of antimony melted with from 0,50 to 
l|r,00 of carboTu^te of soda, and 0,10 of charcoal, yields 
Mtn 0,S5 to 0,86 of regulus, which contains a small qtian- 
tity of potassium, and a very fluid brown dross, from 
which might be extracted a considerable portion of kermes 
mineral. 

* From Jnn, de Ckim. ei de Phys, t. xxv, p. 379. 
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^ Iron also easily separate^ the sulphur from the aulphu^et 
of antimouy ; but it is necessary to employ a great degree 
of heat ; and the consequence is, that a part of the regulus 
is volatilized and lost. One hundred parts of the stil* 
phuret, heated with 42 of iron, produces, on the small 
scale, sometimes 63 of regulus of antimony; but, on a 
large scale, seldom more than 55. By adding to the iron^ 
10 of carbonate of soda, and one of charcoal, the masses 
become more fiisible ; and, without being under the neces* 
sity of employing much heat, 62 of tbef regulus is easily 
Obtained. 

, Ferruginous substances, such as iron scales, may be 
employed ; but it then becomes necessary to increase the 
quaotity of charcoal, and to employ more flux. With 
from 50 to 60 parts of iron scales, 45 to 50 of carbonate 
of soda, and 10 of charcoal, are produced from lOOp^urts 
of the sulphiiret, 65^ 66, and even 67 of regulus. With 
€0 parts of iron scales, 50 of sulphate of soda, and ]17 of 
charcoal, only 57 of regulus can be obtained. In short, 
with 80 parts of iron scales, 50 of carbonate of soda, and 
10 of charcoal, 60 of regulus can be obtained. When the 
scoriae are mixed with either the carbonate o^c sulphate of 
soda, they are very fluid, ^nd black ; are easily softened 
in water, and form a black mixture, i^hich may be filtered; 
hut if it be left in this state some time, exposed to the 
common air, it attracts oxygen, and all the sulphurets of 
which it was composed are changed into sulphates«^ It 
would therefore be possible to extract firop them Ui^ sul- 
phates of soda and iron. 
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XXIII. — On Improvements introduced into the PotdiihDii* 
• tilleries of Denmark. By M.Si^HAHf.* I'v 

We have already mentioned (in Vol. V. p, 322J- the 
process which forms the subject of the present 'article ; 
and we again take it up, because thfe fechhidardet^ils, 

* From A^y« LandacQmmu Tidend- torn. iy. cah. ii. p. 196. 
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whic^ yf^ could not then give, appear to us to, be of im-^ 
]portance, and. to njerit the attention of distilleira. * ^v^ t 
In 18^, M. Siemen de Pymiont, inventor o^ ia rie^ 
m^thpd of distilling brandy from potatoes, Having tte^ 
myited.to Stockholm at the suggei^tion of M ^ BerzefiHs. 
t^iiptroduce his system, received also propositions from 
t|^e Danish Government .to visit Copenhagen. He passea 
tli|rpugh the latter place in his way to Stockholm, atid'cbirf- 
nuniqated his proqess to Professor Oersted, who found It 
^^be new, easy in execution, and very profitable. 
^,^4^fter the departure of M. Siemen for Sweden, a ffilw 
^}i^g apparatus was $iet up, according to his instructions ; 
and on his tetum, every thing was ready to com'meniice 
Op^pl^o^s.^ Aj^^ experienced distiller, of the nami^^^ 
BrqenduQVi yas. selected to carry on the works, undei the 
superintendence and^irect^pn of the inventor. M. Siemen. 
^ij^^ed frou^. Stockholm in the month of August; aha 
fjj^ough the heat o/.the weather was unfavourable for hii 
efj^riments, they could not^be^ postponed; as he wAs 
c^l^hged to return to (jrf^rmaDy, ivithout d^ay. 
r'-The following is Professor Oersted's description of tne 
nfj5nr process. The potatoes are heated, by mpans of steam^ 
]jj,/}a machine adapted to the purpose, a little above me 
t^perature of boiling water. They a^e then reduced tji 
%pi^p^by a cross, of iron, which ig turned rounji by ^ 
i^^i^hiiie in the vessel, and which produces^ finer pum 
ti^r^uld be effected by the i^se of the. pestle or grlktev^ 
7(!^t|uf^ pulp is added hot water, and a Utt^ potash^ jren- 
d^i^d.-iffiustic by lime. About a pound of potash ]rpl 9^ 
^ufllq^nt for three, or four tons of potatoes.^ All the 
^HWW^ in ^9^ potatoes, remains ins9lu|)l'e^^ 

tJWft)W»wM into a kit\d of mucilage^ n^hich pa^ffif wij^jij 
4Nl'^0^P9i^^y jJdbg;9^gh a sieve, contrived in the m^^chii^ : 
and invi^ifib aothujg' remains but the P.ota^^o-^Khi^/^^^Jj^B 
the pulp is cooled, .which must be effected in the «h.^rtei^ 
time possible, it is ready for the chemical operations, such 
as fermentation, &c. A great quantity of yeast is obtain^ 
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^feom the fermented liquor, which is not only used in the 
«tteceeding fermentations^ but may also be sold^ with 
fnroftty to the bakers^ 

* In die expeHments made at Copenhagen, the reduckig 
^ the potatoes to a pulp succeeded perfectly well, althoi^^ 
the workmen had no experience in the manipulation. The 
fermentation, after having succeeded twice, was not so suc* 
cessful the third time, which must be attributed to the 
yeast which had been made use of. The operation took 
place upon 1 1 tons of potatoes, and 24 Uspund of malt. Am 
there was no still in the building where the experiments 
were made, it was necessary to convey the fermented liquid 
to the dbtillery of M. Broendum. 

From the three operations' were produced 176 pots 
(quarts) of spirit, at 49* (according to the alcoholometer of 
Tralles) ; 40 quarts, at 36% 140 at 18% anfl 140 at 14>~ 
equivalent to 290 quarts and a half of spirit, at 50^ of Tralles. 
Each ton of potatoes, therefore, produced 26 quarts and 
|>ths of spirit: but, as 24 Uspund of malt had^been used, 
which might produce from 100 to 110 quarts of spirit, there 
would only remain, if these were deducted, from 16-^ to 17 
quarts of spirit, at 50^, from each ton of potatoes. The ordi- 

- nary produce, in distilling from potatoes, after deducting the 
toaU or beer mixed with them, scarcely amounts to more 
l}ian 13 quarts per ton. It appears, therefore, that Siemen 

Jbas iperfectly fulfilled his promise ; namely, of furnishing a 
^ird more spirit from the potatoes than had been before 
produced: and if we consider that the potatoes had not 
errived at a state of maturity ; that the weather was ex** 
tremely warm, on the days the experiments were made ; 

. tliat the fermentation was effected in a building distant frapi 
Ae distillery ; and that the workmen were inexperienced ; 
we must be inclined to believe that the produce exceeded 
iripat was promised. The spiiit produced from the pota* 

^Oes had a finer taste than that distilled from grain. 
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,''■■'• 1%e ftdrantage whieh potatoes possess over grain, for4iiBl' 
^rpoee of distilling, is evident. From three tons aiul ts 
half to four tons of potatoes, as much spirit was produced 
JM- from a tbn" of grain : therefore, as a field which rom^ 
9lionIy product ten tons of rye will yield 100 tons of pota- 
toes, which, for distilling, are eqvi^l to 25 tons of grain, it is 
|>lain that the potatoes give ^ times more spirit than the 
gtain,* besides which, the potato-tops remaining on th^ 
im\, bedolne a manure, and restore it to as good a state as 
*liefore the potatoes were grown upon it. The expense of 
'^Mvatton i^ also less than for grain. This combination ef 
'faVoHFable circumstances would have, without doubt, occa-» 
sioned ^e universal adoption of potatoes, instead of graud,' 
"ibr distilling, if several reasons' had not been opposed tx) it. 
^Itirst, the' distillers in towns cannot grow their own potatoes; 
^ey mtist purdEiase them ; the price of the article is not 
fixed, like that of grain ; carting them is expensive ; toad 
they must be ofteir fetched from a considerable distance.- 
at has been observed, also, or at least it is imagined, that 
^e spirit of potatoes has an earthy tUste; and if a tax be 
laid on articles by measure, the bulk of potatoes wouM 
^oeeasion-another extra expense. Until these inconveniences 
f4^be done away, therefore, the use of {»dtatoes for distlF- 
Jiipg must be much circumscribed. The German journals 
have announced that M. Siemei^, at Pyrmonty has invented 
ifUQ'^itj^ratus for completely dissolving all tfie hard S66- 
«.#9i^es in' the potatoes, from which alcohol is to be distilled^ 
^rrirMfiUei: has inserted, in De Tkder's Annals of Agriculture, kit 
' j^rticleV from which it appears that Siemen's apparatus yields- 
50 per cent, more spirit from potatoes, than the apparatus^' 
generally used* A scheffel, or bushel,, of potatoes furnished, 
c^fi>rmerly, frre or six pints of spirit : he now obtains eight 
r.ibr nine from: thie dregs or refuse, independently of so toA- 
sidearable a quantity oifermenf at yeast, that it m^be fl|dtd 
-i&f move: than the potiatoes cost. The apparatus <;q^s, it 
is said, only from 200 to 250 Prussian dollars. In order not 
taexpose Aef inventor^s seeitt^(#hidi,rby-'thie-bye, ifr now fta 
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longer a secret)^ MitUer merely siys, that it consists in 
irttt masfaiiig'the potatoes, when they ha^e been, exposed to 
a.gieat degree of heaJt ; cooling them suddenly ; and aftei^ 
wards piatting them into a perfect state of fermentation; an4 
hady^ distilling the liquid> so as to prodi^e the most perfect 
.degree of concentration in the alcohol. M. Miiller's article 
seems to prove, that it ton of potatoes produces, according 
to the common price of spirits, from five to six rixrdoUarii:^ 
worth of alcohol ; so thai; a field yielding 100 tons of pQta* 
toes would afford & profit of from 5 to 600 rixHlollarsj 
whilst, if sown with rye, ? it would not ^ve more tl^an from 
feeii to twdt €l rix-doUara* If tl^ese a^serUoas. be t^i^^e, it will 
be indispensable to acquire a perfect li^^wledge af Sf • Si«h 
men's process, to prevent the importation of foreign birach 
dies; which, of course^ will be offered at a very low price. 1% 
has liot, however^ been iotimated thsit any reduction ini 
price has yet taken place. 
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KXiV.— 0« the Uses and Advantage of Animal Charcoal'^ 

Foil some years past, the denomination of Animal CHAfc* 
boAL has been given to that particular kind of carbonaeeotfi 
matter which remains on disdlling the boneaT of animals lH 
dose vesi^els, at an elevated tempemture (viz. a Httb 
itbove a chferry-red).' 

This charcoal, which may be applied f o several ffiffereni; 
purposes, as hereafter mentioned, is more especialljr em<^ 
)[>loyed to remove the colouring mfttter comlnned with 
Various substances, such as the coarse ttugars obtained 
from the cane or be^i-roots. 

The discbve^ of thd antiputr^scent and bleaching pi^ 
perties of charcoal in general is due to Lowitz ; but manjr 
others haVe been engaged, since his time, in bringing'to 
"perfection the method iii Wjhich be first applied it to use;^ 

M. Kels pubfisfaed, in 1798, several essays, on the per- 

Kg 
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feci d^cohtatxoh of indigo^ safiroDi turmeric, and bludc' 
HjrupSy by means of powdered cbarooaL He announqeJIjr 

at the charcoal of bones would remoye the colour irmn: 

ese substances ; but he was deceived respecting it^-^e^ 
coioratihg power, which he had considered to be inferiii^ 
to that of common vegetable charcoal, ' ~^ 

In the Annales de Chimie for IdOO, is a notice by M. 
Scttub, of Cassel, relative to the use of vegetable charcoal 
in the bleaching and purifying of honey, the sugar of tbe 
beet, &c, * 

The first useful application of charcoal in refinirig 
raw colonial sugars was made by M. GidUon. This 
eminent refiner sent into the market considerable qnantiticf^ 
pf bleached syrups, which he prepared by means of ibk 
chi^rcoal of wood, powdered. The agreeable taste of thesfe 
liyrups soon caused them, to be preferred to the moist 
i^gars, then used in France in great quantities. M;: 
OiiQlon*s example was soon generally followed, and all the 
si^giir-refiners employed the same process. 
^In 1811, M. Figuier, a chemist of Montpelier, published! 
apptice on animal charcoal; stating, that this charcoal de^ 
coloured wines and vinegars much better than vegetable 
charcoal. He attributed this property, unjustly, to the gelA'-^ 
tl;|nf( which he supposed to exist in the animal charcoal; for 
i^ no longer contains Hie least trace of gelatine, when it has 
been calcined. 

Lastly, in 1812, M. Charles Derosnes thought that he 
4(Wd usefuiUy employ the decolouring property, which M. 
Fiduier found to be so powerful in animal charcoal, as a su V 
^tiiute for the vegetable charcoal, in the manufacture and 
rolling of sugars; and a few experiments confirmed tbe 
l^jfpptietj of his application. He imparted his project tft 
tty father and mysel£ The larg^ quantities of carbonacepu^^ 
i^^(ij^\mis obtained from the distillation of bones, in our 
]iM^i^£E^^Qri£^ioi' s^'-^ll^on^C) ,gaye us an oppprt^ni^^ rff 
]9iietMiM^g^this chaii^al at a trifling expense ; and we" Siooa 
united our eflforts with his> to subi^titute the anitt;^' for 
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irf^table charcoal, in all sugar-refineries. M. PluVine( 

ai8ist;ed us in ^bis new'unSertakihg. ' 

• v,^e mpde of operating which we recommended to sugaii;^ 

refiners still presented, however, some difficulties in itSi 

application on a large scale: these I found the means of 

removing; and very soon the new method of refining tii^ 

cpjjvie more simple and easy; and, being classed with l(lU 

cpmsion operations of the manufactory, almost wholly 4x- 

<4f4ed the former ones, in all tlie towns of France. tVe' 

shall not be surprised at this rapid success, }f we obsei^v^. 

^^ every thing else remaining the same, we could obtaiiif 

bjf, ij^e new. process, ten parts in the hundred more of cry- 

s^lUzed sugar than in the former mode of operating ; and^ 

^hat was of still greater importance, the refined sug^r wa9' 

loiter; and all tbe secondary products, such as the browner' 

lan^ps^ the mel^ses, &c.j had a better iaste, and were &6re 

saleable. ''''' 

On its preparation.^^The animal charcoal is prepare' 

from the bones procured in large cities,.and particularly a 

Paris^ where the consumption of meat is very great*. ,Jif 

great number of persons collect bones throughout large 

cities, among the refuse of other substances; and also tHe 

bones from kitchens, which are thrown into the streets/* 

Shopkeepers, such as the dealers in marine stores for !n«'* 

stance, buy them, and. send them to the melters; who, aftei^ 

having extracted the fat or grease from the bones, sell thein 

.;■.', . ... . K 

f* According to a work published in 183], by order of AA le Cnmte th 
Q^i^f/, Prtfet of Che Seine, entitled Recherches Sialisiigutt iur la ^1W 
de Paris et le DSpartement de ia Seine^ &c., the consumption of meft iff 
tot citr, extracted from the registers of the Ooirmt^ the results of ' the 
■9tffili ft the markets, and other authentic documents, amounts, annually, 
6h an average of t&n yea^ to 42,7 1 6, 800 kilogrammes ; which nearly equals 
EJnviMer\ accduntl . If we add to it the consumption in the suburbs, 
afid the parts adjacent to the barriers, and also the horses slaughtered, tbi§ 
(k)q^ of which may be ' also used, the total weight tnay be estimate ftt 
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to tb0 minufactuinrs of irory-bkude and tAumitin&HS^ 
These boiled bones reqidre to be heated In dose iresteb; 
irhich operation is performed by two different prooeates. 
With the boriesy broken to pieces^ diey fill large iron c^fVoh 
dem placed horizontally in a furnace ; which are ^a^ted^ 
by liieaiis of a titbe of three inches in diamefter, with a long 
range of a refrigeratory aj[>paratu8. 

The temperature is gradually raised, till the ressehi 
become of a cherry-|red heat; at which th0y are ke|»t 
for thirty-six hours ; when die charcoal is withdrawn froift 
the cylinders, to be instantly inclosed in th<e extinguishing^ 
boxes. It is sufficient, then, to leave it to cool, apd to re- 
duce it into very fine powder t. The greater part of the 
animal black is preftarcTd in thif inai^ner. 

The second proceils cbnsists in carbonixing the bones ia 
cast-iron potd^ used ii^ pairs, the one being inverted upon 
another; so that they assume nearly the form of a cylinder 
(erminatied by ifpherical ends. The joints are luted ^ith 
loain. The cracks, caused by the contraction which tb^ 
l^fun experiences in the fire^ are sufficient for the escape t>f 
die vapourized water, the empyreumatic oil, and the gases 
fesultihg from the decompositioh of the animal matters ; 
such as, hydrogen, carbonic-acid, oxygen, and axote^ 
eitheir separate or combined» two and two, three and three^ 
or in other varied mixtures, during the different periods 
of operation. The temperature of the whole soon be<- 
comes sufficiently elevated for the disengaged volatile pro- 
ducts to be ihflaiiied, and thus to assist the operation, by 
uniting with the fuel tq produce heat j:. When the carboni- 
sation is complete, and all the volatile products are dis- 
engaged, the furnace is allowed to cool. So that a man may 
enter it : the brick-work door of the fpmace is then broken 

^ These penoiiB, for theii' own consumption, also treat the greaffjr boDes 
in a particular way, so as ^o obtain a good &t from them. 

"f Xn order to obtain more constant results, I employ for this opcfratidnv 
in mj^ own manufactory, the power of a steam-engine to worlr the milb. 

i See a similar application, in the anparatus for the manufacture of tii6 
pytoli|peo^s aei^ in France; a^ described* in STWri^. Btp- Vol. I. p. 464. 
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down, and fbe east-kron vessels are emptied : the bone 
ftkarcoal they contained' is pounded^ in the dry state, aad 
is then ready for sale. 

Thus, as we have before stated, the use of vegetab^& 
charcoal, in die refining of sugars, preceded^ and finally led 
^to, the application of animal charcoal to the same purpose; 
the strength of the latter being much more considerable, al- 
though it contains a much less proportion of pure carbon^ 
We must therefore infer that it possesses a particular de^ 
colouring principle, which, however, it would be a vaxh 
isndeavour to describe. 

' The immense advantages which this animal charcoal 

possesses, in its application to the refining of cane-sugsur^ 

.and the preparation of sugar from the beet> raised fea^ 

^f not being able to obtain a sufficient supply, and a desini 

of. finding out another article which might be substituted 

. for it The Society of Encouragement proposed a priae of 

£000 francs fpr solving of the problem; and the Fans 

., jSociety of Pharmacy proposed another, on the question of 

' ^he mode of action of the animal black, for the purpose* pf 

^throwing some light on the problem which engaged piibUe 

itttention. Several Memoirs, presented at the meieting^ of 

the Society of Pharmacy, were approved by a special com*- 

mission. In fact, the researches of all the different e^m- 

, -petitory ended in the same theory. Two of thesQ Memoirs 

.were successful ; that of M. Bussy and my own. I wiH 

.extract what I have yet to add, from this latter Me- 

..moir; in which I am also bound to resolve some questions, 

juot. indeed contained in the programme^ but which appear 

.to me to be called for by the manufacturers, to whom ue 

taoimal charcoal is of the first consequence. 

Without entering into a detail of the experiments 
;therein contained, I shall present the useful results which 
- appear to me to be demonstrated in this Memoir *;. '^ "* 

The phosphate of lime is, in general, one of the priiici- 

*■ • Thivrie de CActinn du JVoir^j^nimal st& Us piaii^res cciforanteSf ei Sons 
SM ifpplioatkns h U$ fabrication et fHH rafflntu;^ du skere* 



accompany the colounog matterf^^ftre 
acnpn of the anmi£^l ct^arcoalA m, tl^e tv 



carbpn excepted) : but^^it^er wi^en alone, or in do^ib)^ f^ 
tripfe combinations, it. presents no other proper.tie|9^jti3im 
thqse of simple carbqn. -r,-- :ii-' 

Animal charcoal ^act^ the better, as it is more divided^ 
and as it^ carbonizatic^isf the ipore complete; and espedU i 
ally whi^n j^ certain d^^^ of temperature has not been 
exceedea, during i^s carboni^atio^., Jt;s energy is increased^.. 
wl|^nlt is freed from so^e}of.the soluble subsuiices which 
generally accompany it. 

The fqreiga soluble v^^getable substances in sugar, which 

also removed by I UiMt 
treatment of soluttostSb 
of new jBfUgarp This /e^9t, 4oubtless, contributes 'to imr 
creapje the quantity of crystallized sugar obtained, . „ 

The^^ariow, when free4 from the substances which ac^i 
l^pnvpuij^ it ill animal .charcoal,, ai^d .p^rticvdarly from ib^-i 
I^n>l)^te ^nd carbonate qf lin|e, . by m.ean? of the hydrxi^i 
chlQric acid and numerous y^a^hings, ^ctif^much more pow-r 
Pffwlj,^^^ colouring, mj^tter Qf.^^\»rsMgar, than A^i 

cipade ftnviial charcoal does, in esqi^al weights.. This sub-.. 
ff^oB jx^y, therefore, be cqnsidered as the active. principUiii 
ill lufljljixial ,charcoalf 

Jl^Lwe >were to calculate thus, in order to verify tlie ex^tr. 
n^^^p^jthpeprpp^ties; namely, that ten parts of thisptiri^ 
c^hqn vf^xj^ sis acj^ye^as 100. parts of the crigde chareoaLr 
fi^|¥h|jjdbi,it,wa9 ie.^tiTac)ted ;„ we should find that jftiis.iAopt, 
the case, but that the pure carbori. possesses a«d^fio)^uiii^, 
p^g^Qr}|y;.th^j9^ tijnes( a^ gre^^ as tba'c of the cruder aniDtil 
^feffS^^v ,,N9.Wiiiasith^ letter. cp^taJns.Quly 0,1 of cauboii,!; 
we may conclude, " tfa^V^by ^;^traGtii^ the sulMsarbohate^ 
a9|^ph9«{^t^^q^Ume frQi)^,the animal charcoal, we sus(tain 
ai;^l|(^iijixM^'d^po)Aurin^ ^f^ipi), ia the proportion of 4e«! 
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cokflSWi^iiiittefj ififihEii^itt[d?i^circ^^^ for example, whcii th^ 
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'^ it^^B)^ears;iiec6rdiiiff to lliese resolt^, that ifie idcffcoloiir-^' 
fig pdi^er is noit jsolely confined to the carbon : it has, n^ver- 
tiu^s, beefn demonstrated, that it could not reside in ahj[ 
other substance. In order to explain this apparent anomaly,* 
vteimy he allowed to suppose, that, without acting dire'cl^^, 
di0 foreign substances in the charcoal of bones may lierve 
afi auxHiaries to the carbon, in retaining its molecules in' a 
«tete' of division, and thus presenting them to the cdlouriij^ 
^M^ters in a kipd of chemical division; and other results 
confirm me in this opinion. V^"^ 

iii am well eonvinced that all charcoals, whether from 
aiHiBal, vegetable, or mineral substances, and hoSvever' 
aetturately they may be divided mechanically, have ver^ 
liMle effect on colouring matters, when, after carbonization, 
they present brilliant surfaces ,* such as, the ordinary char- 
cdids iDf wood, horn, muscular flesh, sinews, leather, and, 
geiUrally speaking, of all the softer parts of animals \ iinoi 
dbM those of bitumen, pit-coal, &c. The animal chah6^^ 
jrwm bone^ also becomes less active, when, iii calcining^'lc 
is^'inixed'with any animal, vegetable, or mineral matt(^ri 
att^deptibte of being fused during the carbonization;" it2^ 
they cause the surfaces of the bone-charcoal itself ^6^ 
be covered with a kind of carbonaceous varnish, wl^ifeh 
paralyses its decolouring action, by clogging up, or binding 
the molecules of the carbon closely together. An' iistfi^'^ 
ment which I have lately had constructed, assists mS^WP 
appreciating, comparatively, the decolouring pow^s'of fl^ 
dtffetent kinds of charcoal. ' - odt 

^It is clearly prbved, therefore, that those charcoals WHSfi^ 
piMent brilliant surfaces, whatever be their origin, poisk^^ 
verjrUttle energy on colouring matter. ^'^^ ^^ 

I have shewn, bjr a gr'eat number of experiments, "flflSf^ 
tb^ same substances v^hit^h directly foj*m brilliant charcK^Sfe^ 
may be treated so as to produce very active duU'^JiHHr-^ 
coals. Thus, in calcining, at a red heat, blopd previously 

J)lue, we obtain a carbonaceous resid^i^i^kkh^.'^wh^tf'^ 
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ireed from Ae soluble jalts it eanUana, fiossesses an e:itt|Qi- 
'<irdiiiary decolouring power, ten-fold greater than ivqr^ 
blacL But, to say the truth, ive have not yet been, able to 
'prepare this charcoal, so as constantly to arrive at the .same 
rperfection : I have in vain attempted it, "when oper^tii^ in 
the large. In fact, I have declared it as my opinion,, that 
if the ivory 'black which has been already used could be 
cleared from the animal and vegetable substances widi 
•which it thereby becomes mixed, it might, by a freah-joaih 
bonization, be restored to its primitive energy *. . * .» 

It follows, therefore, as I have before stated, that brilliant 
charcoal does not possess a good decolouring quali!;}^ 
and that all the most active charcoals have a dull appear* 
once. The established distinction, then, between animal 
c/iarcoal and vegetable charcoal, as respects their decoloun- 
•ing properties, is wrong; and it would be better to dith 
4inguish them by the appellations oidtdl and shining cbsfft- 
coal. . -^ 

The modifications above-mentioned, which render inesV 
•charcoals active, and vice versdy appear to me to prove, that 
the decolouring action of charcoals in general, depends on 
4be particular state in which the carbon is found in them 
- — a state which, where the charcoals possess very great 
energy, may be considered as a kind of chemical d^ 
vision. ■ " . ., 

In the application of animal charcoal and vegetable chm^ 
coal to the refining of sugar, we have observed some ap- 
parent anomalies, with which I have endeavoured to make 
myself acquainted. I have observed, that animal charcoal, 
•but little carbonated, acts better in acid and viscous syrupy; 
because the great proportion of ammonia which it 

* I have pointed out yarious means by which I have 8uccef>f1«»'t in oh- 
fining these results. One of them may be applicable to the Colomm: 
it consists in producing a fermenting action, by collecting the ivory, black- 
deposits into large masses, and keeping them at a high temperature (of 
from twenty -five to thirty degrees) ; they are then washed in a large quas- 
tity of water ; dried in the air; and again subjected to the action of h^at. 
In this manlier, by operating with some precautions, we obtain an ivdrj- 
■Jjlack of a good quality, which may he used a second time^ - ^ - - . 
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ooiitaihs, independently of the carbonate of litne^ iftatttrates 
Ae acids formed, and, by its excess, destroys their viscidity. 
^he tnelasses and syrups, being more fluid, run better, 
.and the sugar is whiter; although this charcoal may be fot 
{Ordinary purposes much weaker than charcoal sufficiently 
: carbonated. 

In the manufaqture of sugar in the Colonies^ and of the 
t'SQgar from the beet-root, a considerable quantity of Hme 
u employed to defecate the juice : the excess of lime, 
which remains in solution in the liquid, re-acts upon the 
sugar during the whole time of its evaporation, and renders 
a great part of it uncrystallizable. In the refining process, 
where lime is also employed, under certain circumstances 
this agent is equally serviceable, in fulfilling the end de- 
sired ; and is also injurious when in excess : it is therefore 
very important to be able to arrest its improper action in 
time. It would be difiicult tP do this by means of an acid, 
or an acid salt ; because the least excess of either of these 
substances would be more dangerous than the action which 
we wish to prevent Animal charcoal possesses this useful 
quality: it completely saturates the; lime: this I have 
clearly proved. Thus, if we take 100 grammes of distilled 
water saturated with lime, and boil it for an hour with 10 
grammes of the common animal charcoal; or even wash 
it well with boiling water, and then throw the whole on a 
•filter} the clear liquid will not bcirendered turbid by the 
t>xalic acid, or the oxalate of ammonia-— re-agents, by which 
tre may discover the smallest possible quantity of lime 
In solution. No satisfactory theory has yet been given of 
this action; which charcoals, not containing phosphate qf 
-lime, have not seemed to me to produce: and this, probar 
bly, is the principal cause of their inferiority, as respects 
the purposes which we are now discussing. 

Animal charcoal, on account of the sub-carbonate of 
lime it contains, may also completely remove the excess 
of acid in syrups; it has therefore the double property 
of saturating both the lime and the acids. 
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|.,^ccarding'; to die results .nboi^ .cited, of a Work. of 
X^^ypiaier'fl on the territorial riches .q£F;|aBce;.y<)r4ho8e.g$ 
Q^more recent statistical work, published^by order, of M.-IH 
Co^te de Chabrol ; I think we may ba able to ascertai% 
ijh%% the quafl3tity (Q|f ,bqnes afforded from the ccmi^amptiei^ 
oJf , meat^ in iParia and its environs alone, would be moir<9 
ttviJA.iSufficient to teanufacture animalrblack necessary, foe 
thc^ifefining of all ^i&jnigar which we; consume annually i;^ 
f^dt in.fact, that the animal-black now manufactured,, ia 
more than sufficient for our refineries* I s^n at this mor*, 
n)|^t ^gaged in devising the means of expprting to our 
(^l^pi^es the- excess of this manufacture. . . , ; ^ 

ri, ^yih^n, the advantages which the use of animal chai^oa]| 
pjTi^sejnts, in the preparation of raw sugar in the Coloni|S|,^ 
s^all.be known, its us^ will doubtless becpme, of ni^Prfi 
4^ortance : but we .may be allowed to hopCi that, by. ^r 
pl^jyipg it twice over, the quantity which we cap. ^^)fi^ 
i^ip b^ found sufficient* This induce^ me .to add .ft f^^, 
observatfpns, on the secondary employ m^t of ^aniq^i^l 
chc^rcoal, by revivifying it* 

I have pointed out, m this article, a possibility of re^ 
«t()m^to the aniQial*bIao]^, which bad been once used^^ttl 
primitive energy ; but I.hkve also remarked that it cannot 
l^. e^^jpted with economys** It is probable that particular 
circumstances may be» favourable tp tj^e^ applic^t\9n of jf^ 
t]^j^,pf tais process in the Colonies. It appears ^ty jf^ff^ 
I}^9jWjbk >,;*ct^ upon it in the. foUowf ng m^nner;^-T^fi,^g^ 
U^)^-^ep9jiits ^emainipg upon the filterj? m^j,,\^,^^^^ 
cj^^iji^i. ii^tp ope mfi^9S, and .be put into a cgyei:^^ ^^^^^^?^^ 

^ht^y^f^^'^^^^ ^^ covered reseryoiri and* \^pfi\9^%^ 
%^^^i; -Vbi^ it.wiU not ihe jslow in doing, ^^qo^ni^^ 
^Wfififi.^^^^'/^*^^' and, other vtpgetaWe.p^tei'i^^^ 

-11^ 'fibdi SociHif' «f TJSHcmtrtgtwinU ^ tt9 las^ flnmiidi sitting* kf^pdbfit 
prize for the revivifying animal-black emplfxyed in isug^^-iiej^periea:. bufei 
the process has not yet been published. At any rate, the aec^lounng^ 
sirisgfKt of ' the' WimaUblack thus revivified is extnmely vaKHtbUklso 
that ibe prob}ein« by. which they demand tlie re^tp.ra^^on of ^e ^l^l^fftf 
ntrpnstii^ qujtlitieir, dft^ri^ving been once used, Is not y^ 6^m|>Tei3iy* 



Uses and Admnta§e of Animal Charcoal. 133: 

IttuiAing in the ch&tcoA, When the aicoholic, acidi and 
A^ifh tlie putrid fermentations^ have terminated^ it mdst 
AeA^ be subjected^ in closed east-iron cyhnders, for se»* 
T^al hours^ to a red heat. The carbonaceous powder 
must then be ground afresh in a horizontal mill; and 
thus an animal-black will be obtained, very little inferior 
tbthe original black employed; — which will be produc* 
tive of very great advantages ; as the animal charcoal be^ 
conies extremely dear in the Colonies, in consequence of 
th^ expense of its importation* 

. Afdmal Charcoal^ in an impalpable powder, may b6 tfse- 
fully applied as a facing to moulds for making irbn or 
bronze castings: I have also used it with success^ in 
ci^ihenting delicate pieces of iron, to convert them iritB 
gte^: it forms ivory hlatk, bone-hlack^ &c. : it is spredd 
uj[^n> land, as a manure; and assists^ vegetation, eVeii 
after beMg utod in the refineries, &c. It is employed, nbi 
0nly irf the preparation of sugar, but also to remove the 
(iolburof varibtis extracts, whether syinipy or sallnci 

P. 
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XXV.*-- 0/1 a neiv Memiruum for Etcliing Sled Flutes' $ 
' invented by Mr. Edmun d Turrell, Engravct\ '■ '■' { 

Sir, 4^, Clarendon Street, Somers Town, July 24, 1 824; 

As a Member of the Society of Arts, &c. you are awarfe^ 
that they have a i^tanding-order to prevent any Memberotf 
Catididate from publishing any Paper read before tteii' 
Gl^ndmitteeS, in explanation of any invention rewarded hy 
thlnii. But, as many persons might incur mulch incohVe-^ 
xfi^iice and loss by waiting for certaiti information ulitiT 
the annual volume was pubHshed, ibe Sociiety sonietiMdP 
permits the pubUcation of sufficient information to cnlaM^i^ 
th#> public to- p^t in practice certain inventions^ when 6{r 
l^ied under their sanction. . ,„ . . ....: ; u/iij 

c^Havii^g been Requested by Professors Wallace ^and.,Ja^ 

account of my invention of a menstruum for etchmgiotim 



M* TuRRELL^s Mehstruumfor^Btcking Steel Plates. 

bitlrtg-in, steel-plates^ I applied to the Committee of C5oN^ 
respondence and Papers ; and obtained leave to c6min6ili=* 
cate sufficient information^ through the Journal edited bj^ 
Professor Jamieson, to enable the public to put in practice' 
my 'invention, without further loss of time. Should you* 
feel inclined, I will thank you to insert in your useful Re-i 
pository, the inclosed Circular, which I have had printed' 
for the use of my friends who are in the habit of engriivkig^ 
upon steel-plates: and I am very happy to state,' that 
since I had the pleasure of laying this invention before die 
Society, I have had the most flattering testimonies, irom 
varibus Artists, of its' most complete success. 

" Take four parts, by measure, of the strongest pyro- 
ligneous acid, chemically called acetic add ; and one p«ft 
of alcohol, or highly-rectified spirits of wine ; mix these tD^ 
gether,and agitate them gently for about half aminute ; their 
add one part of pure nitric acid ; and when the whole aMf 
thoroughly mixed, it is fit to be poured upon the steel-phte.- 

CIRCULAR. 

** When the mixture is compounded in this propoi^tion, 
-very light tints will be sufficiently corrodted in about ob^ 
minute, or one minute and a half; and a considerable de» 
gree of colour will be produced in about a quarter' of an 
hour. But the eflect may be produced much quicker, by 
the addition of more nitric acid ; or it may be made to prb;* 
ceed slower, by omitting any convenient portion thereofi 

^ When the mixture is poured ofl^ the plate, it shouM b# 
instantly washed with a compound, made by adding oiie 
part of alcohol to four p^rts of water ; and the stopping- 
varnish, laid upon any part that is sufficiently corroded> 
should be thoroughly dry before the biting is repeated. 
Care should be taken to keep the mixture out of reach of 
the sun, or any artificial heat ; because its valuable proper«> 
ties for this purpose would thereby be changed. It wiH bt 
tiecessary also to observe, that no more of the ingredients 
idiould be mixed than are wanted for present use, «■ tlit 
HidHftn^ wBl be gteatly cksnged if kept «imy houm;' 






TuRftfetLU Mmsirukm^for Etching Steel PlaUH IZi 

-) A« tliere has been iiome doubt expressed by persons 
unacquainted with the process^ as to its effect in biting-ioy 
upon steel*plates, it might be thought reasonabk for me 
Co explain, very particularly^ the nature of its operatiooi 
and all the circumstances that gave rise to the invention. • 
But it will be seen^ first, that, by the Rules of the Society^ 
I am prevented from such a Une of conduct; and, secondly^ 
I consider it would be useless ; because^ while such persons 
la A. W, Warren, J. Romiiey, J. Hall, W. Cook, jun., 
Bromley, Raddon,Marr, Lupton,and many other engravers, 
are willing not only to bear testimony in its favour, but to 
riiew the most beautiful etchings executed with it; I think 
I ought^to rest perfectly, satisfied, that what I have pro^ 
(dueed has met with a much larger share of approbation 
ti»n I had any reason to expect Indeed, it would be very 
difficult to produce any invention that shoidd not interf^rt 
with some interest dr other; and that, I have always found, 
isa'sufiicient cause, not only for raising doubts, but also for 
a temptation to misrepresent any advantages that may be 
inherent in the process proposed. All I can say is, that I 
.shall be perfeellilr willing to^ leave the result to the great 
detector, Time ; and that I shall carefully take no- 
.tjce of such works as are performed by various artists 
^ith this menstr.mm, and, as far as opportunity ocpun% 
b^y specimens thereof before the Society. While tpwy 
engravers use materials for stopping-out their p}atis%' 
4vith the properties of ii^hich they are uii^cqpiaintedy 
^adicid^nts will happen : this has been the case with siome 
persons who have used the Ciunmon Brunswick4)lack, sold 
(ia stone-bottles at the various oil-shops. This article is ger 
Ji^rcdly made by dissolving EngUsh asphidtum, prepared 
ifirom coal-tar, in the essential oil-of-turpentine, and dig^l- 
tiiig ilierewith a small quantity of^ spirits of wiiie; >rhich> tf 
;|Mrs9fpierly managed, causes it to dry very quicUy ; and* <m 
'that'aoi^unt^ it is foimd very convcHai^at for stoppingtgilt 
Wi copper-plates: but a little reflection will readily sug- 
gest; tira4lliit£«onUr4i04i tekf^iiaim atop- 



1S6 TuRRkLLV Mmtsifuumfor Eiehmg Steel Plaieg^ 

out withi where alcohol forms one of the articles used to^ 
dilute the add, as is the case in the compound given 
aboTe. Thes topping*varnish that answers the purpose 
best, is made by dissolving the best Egyptian asj^baltUM 
in the essential-oil-of-turp^ntine, which dries sufficiendy 
qiiicit for all desirable purposes, and perfectly secures the 
part covered with it from the action of the menstruum. 
As a proof of this, I have used the varnish, so made, upon 
a steel-plate etched by Mr. Bromley, jun., two feet eight 
inches long, by two feet wide; and, although the stopping- 
dut was frequently repeated, yet it resisted the action of 
th^ acid to die last: the whole time of biting-in being abo^ 
^eighteen minutes. 

Should these observations tend to prevent any loss ie 
those who are engaged in the art of etching upon uieA' 
plates^ it will be very gratifying to. Dear Sir, 

Yours very sincerely, 
T. GiLi., Elf. Edmund Turreix. 



XXYI.— OiPi the CoUdir of Gold^ and tlie Methods of restoring 
its Lustre, when sullied. By the late William Lxwis, 
M.D.* 

The bright and deep yellow colour of gold, commonly dii- 
tfnguished by its name, is one of the most obvious characters 
of this metal. Its colour and beauty are of great durability, 
Hbt Veing injured either by air or moisture, lior by any kind 
of exhalations that usually float in the atmosphere; as mUf 
be observed in the gildings of some public edifices,, whidh 
liave resisted the weather, and the vapours of London and 
nilfaer populous cities, for half a century, or more. In tlAi 
property consists a great part of the excellence of tUs 
liietal, f&t ornamental and some mechanical uses. Tbeflr 
is tio other malleable metallic body so little susceptiUe 6i 
tamfadi or discoloration, or so little disposed to comnuni- 
cate any sttin to the matters with which it lies in contact. 
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Lewis on sesimm the Colour of ^Goli. ,j, 1S7 

As instrukqeiits o;r ornaments of .puretgold are liable to 
be sulkea^ only fr^m the simple^ adhesion of ettraneous 
tibbVtances. their beauty maybe recovered/ wiihoui" any 
injijtjtyio the metal, Jipwever exquisitiely ngured,^ or wttnout 
'my abrasion of i(^ surface^ however thin and delic^t^. Hy 
ixieans of certain liquids which dissolve the adheripAKjiidU 
* '* j: such as, the solution of soab^ tne/solution, oTpx^d 
dine salts, or alkaline ley; volatile ^alkalii^e spirits fyftt" 
IWomV; and rectified spirits of wjne.. ^^^ , vV 
. '|n the use of alkaline liquors^ som^ cq^utlo|i is.nec^f|fwy 
ftk regard to the, vessels employed ; t|b9se of some. ^i^Ms 
^eing, in certain circumstancesi corroded |)y then^^ jio as 
remarkably to discolour the gold. A gilt snuJ6r'-box>, boiled 
' with soap-boiler's ley in ^ tin pot, to plean it from sAich&ul- 
• ipess as might adhere in, the engraved figures, and tp pre- 
vent any deception which n^ght thence arise^ in a hydiro- 
statical examination of it, became soon of an ill colour, and 
at length appeared all over white, as if it had been tinned. 
Some pieces of s^an^azd'^gold^iieated in the same manner, 
Uiiderwent the saipe chan^; and, on trying alkaline t^iril^y 
p^paf ei^ with^quickrlime,^ the same. effect was produced 
more speedily. On boiling the pieces, thus whitei^,*with 
some of the same kinds of alkaline liquors, in a copper vessel, 
fhe extraneous coat dii^apjpeared, and the gol^ 'tecovered 
Its proper colour. ' ''^"' 

.; .For laces, eihbroideries, and gold-thread woven In sBBtSf 
me' alkaline liquors are in no ishape to be used;, for^/vnwle 
mey clean the gold, they corrode the silk, and change or 
^charge its colour. Soap, also, alters the sh^de, and even 
tlSd species of certain colours. ' But spirits o^winemay-t)e 
AU[^a without any danger of its injuring either the c6lout<)r 
^ual|ty of the subject ; and, in many cases/ pVove^ aa 
.^mctual for restoring the lustre of the golp^'as tM^^^^ 
•iye detergents. A ri^i brocade, flowered with a yarlety 
of colQurs, after ueina disajsr^e^bly tarmshea. had the 
lustre of the gold perfectly restored, by washing it with a 
I soft brush.,dipped iq :^;arJtxuBpuit^f;)£ wine.; ap^some of the 
colours of the sjlk, which Were likewise soiled, became, at 

Tech. Rep. Vol. VI. l • 



13d X^ewislSn resiaung thfi Qdour of GqH^ 

i the same timei remarkubly bright a^d lively. Spirits o|.^e 

:aifiemt,t0 be the only material adapted to this intentiiiME; 

aodf probably, the boasted secret of certain a^tista, UiW 

other than this spurit disguised : among liquids, I do n^ 

know of any other that is of sufficient activity to dis<ji|U[|^ 
. IJift foul matter,, without being hurtful to the sil]^. . ^ to 
. jMlwders, hqwefer. fine, and however cautiously us^4« tbfQT 
.UpTfttch aud w^r the goldi which is here only supeK6(^» 

aad.^of extreme tenui^. 

'..,B|J^), though spirits of wine i^ thp most innocent matfrial 
. dittteaA b^ employeji for. this purpose, it is not^ in all ^i^aifSfi 
: proper. The golden covering may be in some parts voni 
. ofi3 or the base metal with which it has been iniquitQUs)y 
. alloyed, may be corroded by the air^ so as to leave the par-' 

ticles of the gold disunited ; while the silver uudemeatb» 
. tarnished to a yelldw huci may continue a tolerable cployr 
; to the whole : in which cases, it is apparent, that the removal 
. of the tarnish would, be prejudicial to the colour, and make 
^ the lace or embroidery less like gold than it was befor^ A 
, piece of old tarnisbadr^ld lace, cleaned by spirits of wine, 
. MFaS'^prived, with its tarnish, of the greater part of its 

'golden hue> and looked almost like silver lace. 
, V 'Though no one of the other metallic bodies, singlyi has 
. Any degree of tibe beautiful yellow colour which glowa in 

gdid, the true yellow colour may, nevertheless^ be pretty 
,'ii^^arly imitated, by certain combinations of other metab, 

'^^rticularly of copper with zinc; but how nearly ao^y^ 

• these compositions approach to gold, in degree or species 
of colour, they differ greaily in its durability : and Ihf^ 
differencesyin other respects, are still more strongly n^grbad, 

• -aad of more easy discovery. 



'XXVII. — On various Compositions for Blacking dtndBoKfh" 

ing Leather.^ . • ! 

'Various compositions are used to give a sort of p6lish>or 
Varnish to leather, by being brushed over it. The l^laol^- 
ing that has been most generally used for some jraaffi ffutp 

■' . .f AaB^tlia^IM0tfiisiMiW)fMiwti^^ 



Oh (jimpoiitionsforBhthingm^ LlMiher. I^ 

in Trance, was composed of the whitH of feggs, M^tkm. ^ 
with water ; to which we^e added a little lampblacki' ix^ ^ 
colour it; and some sugar, or gum, to render it shinaig. * 
It was sufficient to spread thid mixture over theklttiM* 
uMith a brush, tad allow it to diy. ' -- ; 

This blacking is verjr beautiful, ahd eai^y to be miiie 
a^d used; but has its inconrenienced : it is tiot very solid $ 
lA^t causes it to scale off ; and it is dissolved by theleai^t 
quantity of water that touches it. Humidity alone is soffi^^ 
ci^it to cause it to come off, on the least friction. It isnow- 
bttt little used in large to^ns, as the following fupeirityr 
cMiposition is substitute for it ; viz.: 

Ivory Bkck . . ... . • 5500 grammite.t * • 

Mela^ ;••••;.. S500 > 

8i^pfattric Acid ••...• 450 >* i 

Hydrochloric .or Mmiatic Ajdd . 460 

Weak Acetic Xdd - 1 . . . 1700 ' 

Gum Arabic 200 ' ' 

Unaeed or OHve Oil SOO ^ ' 



— • u- 



10,200 

^hesBulphuric acid is diluted with aix times ita wdffht of 
water, which must be mixed with some precaution, ad^ng 
it by d^grfees, that the temperature may not he too rapidly- 
liaised, or there is great risk of breaking the vesseUv.A 
mfaiture is then made of this diluted acid, with the hydr^ 
cUdric acid and melasses, in a large earthen vessel; Tha 
iv<Hry blacky previously mixed with a sufficient quantity pf 
w«ter| to make it of a moderately thick consistence, ia then 
added by degrees to the acidulous liquid, stirring it all ti^ 
while^ not only for the purpose of disengaging the giis 
which is generated, but also to prevent the mixture itf^ 
£Mrming into a mass, or coagulating. When the mixture 
ia well blended together, it is diluted with weak adetic 
acid, or common vinegar ; and! the gum, previously dis- 
sol^peii in four or five times its weight of water^ . ia then 
i^ddedi with the oil. The whole is then again well aiUEred 
together; aAd, finally,^ auffipi^nt quantity of if uleriti 

t Tbe»0rtvttii li Itedy: cfiiafc >r*]6i;£ii^ith g^^ 
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140 : On ComposUUm f(fr Blaekir/g and Polishhrg Liaiher;^ 

added, to increase its volume t6 IT-Jr litres,^ which will pro^ r 
duce 70 bottles of blacking/ of a quarter of a litre eaehf. 
This blacking is sometimes scented with an essential <mS^'> 
such as that of rosemary, &c* . - . 

The mixture must be constandy agitated, while putting > 
info the bottlesi in order that the heavier or lighter parts 
may not separate from each other. This blacking, wh^i-. 
it is sent to any great' distance/ or remains long in the; 
shops, is susceptible of entering into fermentation ; and 
&e great quantity of carbonic acid formed, during the con- 
vinrsibn.of the saccharine matter (the melasses) into alcohol^, 
Exerts a pressure in the bottles, and renders them liabl<s ■, 
. to burst ; or, when the c.ork is drawn, to occasion the 
effervescing liquid to fly out ; to prevent which, it is suffi- 
cient to cause the corked b'ottles to be boiled in water for 
half an hour, in M . Appert's mode ; but it is probable 
that the same end may be accomplished by mixing a small 
quantity- of the sulphurous acid with; tte blacking. When* 
ever the blacking is to be used, it must also be shaken or 
stirred up, in order^^mix those parts again, which are fipt 
to "separate on standing. 

"*This composition is effected by the re-actions of the sul* ' 
])hurous and hydrochloric acids upon the ivory-black; also 
by the hydrochlorate, the sulphate and the phosphate of 
lime formed, the carbon, and the other ingredients em- 
]ployed in its preparation ; which sustain very little alteration 
from their mixture. This composition being spread upon 
the leather, and rubbed over, while it is wet, with a rath^p 
hard brush, makes it acquire a beautiful, brilliant, and* 
black polish; it adheres closely to the leather, and is not 
removed by any slight friction, not even in damp weather. 
The hydrochloric or muriatic acid, which is employed in 
ah equal quantity, or is about a third-part of all the acids' 
used in the composition, forms with the lime a soluble 
deliquescent salt, which enters and giVes a softness to the 
leather, and does not produce that dull appearance whi(^ 
Jesuits from an excess of the sulphate of lime. ' 

• ^* fhe litre it nearlj equal to 3} wine pais. 



On QompositimforJBlaclUng and PoUshmg I^hef. t^, 

< This article forms a very fakiportant braach of-compi^aKWit 
Miv England; considerably qvantities of it being exported^ 
and, in the large manufactories, steam-engii)es areemplc^efJc 
]|> its preparation. I .. 

Some years since, I pointed out a more economicaltmod^ 
of making a blacking, which is yet equally beautiful jwilJi) 
the (above: it consiists in substituting for the melassesand 
gum, either the fecula of potatoes, or the potatoes theiUrC 
pelves, saccharized by the action of the sulphuric .94>iii 
and for the ivori/'black, animal or bone charcoal, grpund Jyit 
"pater. It is made in the following manner : supposing all 
the ingredients, except those substituted, to be used in 
exactly the same proportions as we have above given*. : 

JEither the fecula, or the potatoes, after being boiled.and 
crushed, so as to be reduced to a gelatinous state, are to 
be mixed with tepid water (at about 45°) ; and sulphuric 
acid, . previoiisly diluted with ten times its weight of wate}^ 
is then poured on it by degrees, and the whole brought to. 
a boiling heat in a leaden vessel ; being careful to keep the. 
• acid mixture and. the fecula, or potatoes, well stirred to-* 
gether, . and to make the additions in such small quan^itiej$, 
9S to interrupt the ebullition as little as possible. Two or 
three minutes after the last addition has been made, tl^ 
starch is completely saccharized ; the vessel must then be 
taken off the fire ; without which precaution the saccbarinci 
matter would very soon become scorched. The mixtui«j 
is then allowed, to cool gently, and during this time.the^ 
hydrochloric acid is poured upon the animal charcoal by. 
small portions at a time, and stirred with a wooden spatula^ 
and this part of the process is finished, by mixing this char*- 
coal in the saccharine liquid and acid, when the sulphui:!^ 
. acid acts with as much energy as in the. former process. • 
. .This mixture is then boiled to a rather thick consistence^^ 
imd is passed through . a colour-milL The mill is previ- 
ously washed, by throwing into the hopper the remainder 
of the acid liquid or vinegar, and then pure water ;. and 
tliese washings are put intQthe blackings finallyj the ot^ir 



fkt IdwtJs imprwei iSHMfor VmMi Pwtmte% ^ 

kigPlsffiettlB tms iidded, togetheif wHb A sfuftdent qushl^ 
df Ulrateri ta increase its yolume to 17 Btres and a haUy ^ 
ibtb€l fc^rmeir t>roces». 

The blacking thus obtained is absolotely the tnme ^ 
die other: the fineness of the black, whioh enter* kito &e 
dom{>^tiony is eren more equal. ^ 

We also findi \tt commerce^ mBiij other kinds of bladk^ 
ingi Ibrfned of resiAs^ guiti-lac^ spirit of wine (alcohol), latnp* 
blade, ivoyy-bliusk^ and other substances, in gt^at fixxttAi^i 
and in rarious proportions ; but liiey are very little used. 

■ iiiif mi l 



XXVIII.— Ow m imprtwed Grate for Pofriabk FimUMif 
9»pahU of being enlarged air tontracied at pleasUt^ 9^0$ 
ta JU into Furnaces of differerit Widths^ By the kH 
William Lewis, M.D.* * . .; 

A coTfTXNiENt grate for these fttmaces ihay4>e formed of 
four or five iron rings, placed within one another ; aiitf 
each furnished with three pins, at equal distances apaH^ 
projecting from its circutnference. The pins of the fim^f 
ring drop down into corresponding gaps or notches, made 
in the next; and the pins of this second ring, into nqtchet 
m the third, and so pn. The notches are made ih&e 
middle of the spaces between every two pms. Thtid we 
have a g(ate, composed of moveable parts, and which we 
can enlarge or diminish at pleasure,v so as to fit into gapi 
oi^ notches, Inade in the insides of furnaces of di0ereil^ 
widths, by adding or removing a ring on the outside. The 
spaces for admitting air to pass up through the fuel, and 
the ashes to drop down, are likewise more equally distirh' 
buted than in those of the common construction. 

I have had some iron grates of this kind cast, and find 
them to answer well : the rings are about five-eightHs of an 
inch deep, and a quarter of an inch thick ; and their dii^ 

It . * From his Commercium Phiiostphic^-ireehnicHm, 

We gave. a descriptipi^ of ai^ £n]arg^ngand,ConlTactiiig Coyer f(^ 
iPuAiaces, invjented hj ihe £diter, in teekH^, ' VoL I V.' p. 4lt; jj 



Ijipices dt|i| w a^Qt]tler« ^omewhet mare thw half miiK^^ 
The in^ei ru^ i^ an incb-^and-a-hftlf in cUwiieter ; and thr^^ 
pins, projecting inwards, prevent any coals from, falling 
through this s]pa^ * 



H<' U.liMm. I b ■.' TfMW 



X^OX.— MISCELLANSPU3. 

/ ■ . •' ■ 

Notice of Govermnenl having ordered a considerable number 

of Steam^J^nffmsm 

We have just been informed that Government has given 
'orders for the constnietidn of no lesa than ttveni^-fotir 
^team^engines, each of the fmuer of forty horses; viz, e^lft 
^fOBiltfe^sf&BoultodandWatti dghtlr0mMx;I^wd^y; 
.%ad ^ght &om Manebesten We are truly glad to hen 
of this pablic-spirited conduct on the part of Govaatmen^; 
4Uid ^i:i;st that it may lead to the atiU further encouragement, 
Oil. itjs p9i:t# of <:iur other important nationid inventio«% 
fuejk as, the Hydraulic Press, ftq, ^c. ; apd thereby obviaAj^ 
tJ^be nei^^sky of seeikii^ a mar)^t for them in foreign paj?l^« 



LtST OF PATENTS FOR NEW INVENTIONS, 

which have passed the Great Seal, since June 22, 18&4. .. 

Tei John Hobbins^ of WalsaU, in the county of Staffordj 
Ironmonger; for improvements in Gas Apparatus. Dated 
J«ne 22, 1824.— 'To be specified in two months. 

''' To Humphry Austin, of Alderley Mflls, in the county 
of Gloucester, IMlanufacturer ; for certain improvements on 
Shei^ng Machines. Dated June 22, 1 8S4.-^In six monthly 

Tp John Benton Higgon, of Gravel Lane, Houfidsditch, 
fit' the coimty of Middlesex, Gentleman; for an improve- 
meiit in, or addition to. Carving Knives, and other Edged 
<lWs. Dated June 22, 1824. — In two months. 

To William Busk, of Broad Street, in the city of Lon* 
don. Merchant ; for certain improvements in the means Qr 



^1^ MoOfhltflAsi of Patents. 

m 

mcjdiod of Propelling Ships, Boats^, or other floating Bo^ 
'dkfs. TJated June 29, 18^4. — In six months. 

' To Willfam Pontifex, the Younger, of Shoe tiatie, i^ 
the city of London, Coppersmith and Engineer ; for new 
or improved modes of adjusting or equalizing tlie Pressure 
of Fluids or Liquids in Pipes or Tubes;, and also for an 
improved mode of Measuring the said Fluids or Liquids. 
Dated July 1^ 1824. — In six months. 

To John Leigh Etradbury, of Manchester, in the county 
jpalatine of Lancaster ; for a new mode of Twisting, Spinnuig 
. or tErowingy Silk, Cotton, ^ool, Linen, or other Threadq^ 
^of fini)rous substances. D^^ted July 3, 18S4.-<-In two monllifu 

To Philip Taylor, of the City Road, in the countf of 
"Middlesex, Engineer ; for certain improvements on StetW- 
Engines. Dated July 3, 18^ — In six months. - •> 

To John Lane Higgins, of Oxford Street, in the cotmty 
*of Middlesex, Esq. ; for certain improvements in the cont- 
-Struction of the Masts, Yards^ Sails, and Rigging of Shipd^ 
•and smaller Vessels ; and in the Tackle used • for worS:in|r 
or navigating the same. Dated July 7, 1824. — In six 
months. 

To William Hirst, and John Wood, both of Leed$| in 
the county of York, Manufacturers ; for certain improTe-* 
ments in Machinery for the raising or dressing of Cloth, 
'Dated July 7, 18:24.— In six months. 

To Joseph Clisild Daniell, of Stoke^ in the county of 
Wilts, Clothier; for an improved method of weaving 
"Woollen Cloth. Dated July 7, 1824.-:-In two months. 

To Charles Phillips, of Upnor, in the parish of Frinds- 
bury, in the county of Kent, Esq. ; for certain improTe« 
ments on the Tillers and Steering- Wheels of Ve^els,' of 
various denominations. Dated July 13^ 18^. — ^^In six 
months. 
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XXX. — ^Further Information on the Cutting of Hard Steel 

ly Soft Iron.* 

We have repeatedly mentioned this remarkable fact (seel 
Vol. IV. p. 160, and Vol. V. p. 412); and gladly add 
the following additioii&l particulars respecting it, published 
i)y Professor Sillinlkn. 

" The remarkable fact, that soft iroriyin rapid revolution^ 
will cut the hardest steel, was first described by the Rev. 
Herinah Daggett. This fact does not appear, as far as I 
itm informed, in bookd ; nor have J foiind that it was^ 
before known to pratctical men. It seems to have been 
discovered by the Shakers -^y who are remarkable for the 
neatness and expertness of their mechaliical operations; 
As it is desirable that the eiperience of omers, ori this 
subjisct, should be thade known, I will now add, that 
in June (1823) I saw Professor Robert Hare, at Phil- 
adelphia, execute, with a common foot-lathe, operation^ 
similar to those described by Mr. Daggett : they were, 
hoire^er, less energetic and decisive ; as the machine did 
fiot produce soMr^pid a motion as that of Mr. Barnes. 

" I have, however, since repeatedly ^eeh the exp6riiheiit 
succeed, in the most perfect manner, at the manufactory 
of arms, belonging to Eli Whitney, Esq. near this town— 
[Nfew Haveii, Connecticut]. Ais watier-pbwer is here ap- 
{>lied with great facility a[nd energy, a whdel of i^oft and 
very thin plate iron, six inches in diatneter, and mounted 
;tlpon an axis, was made to revolve trith such rapidity, that 
its motion became entirely imperceptible, and the wheel 

• I^roin Satiman's American .Journal of Science and Arti, Vol. Vtl^ 
f A feligious sect in the United States. 
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appeared as if at rest. When pieces of the best and 
hardest steely such as files, and the steel of which the 
parts of gun-locks are made, were held against the edge of 
the revolving soft-iron plate, they were immediately cut by 
it, with a degree of rapidity which was always considera- 
ble ; but which was greater, as the pieces of steel were 
thinner : pieces, as thick as the plate of a common joiner*s 
saw, taere cut almost as rapidly as wood is \ cut by the saw 
itself! 

, " Considered as ^n experiment merely, this is a very 
beautiful one, and in no degree exaggerated, in Mr. r>ag,'<- 
gett*s account : there is a very vivid coruscation of sparks, 
flying off in the direction of tangents to the periphery of 
the cutting-wheel : an intense ignition of the steel, extend- 
ing for a considerable distance a-head of the section, andt 
on its sides, attends the operation. The impulse against 
the steel is so strong, that, in several instances, it waf 
thrown against the opposite side of the room, with a vel^ 
qity that might not have been without danger to a person, 
standing in the way. 

** It may be said, I believe with safety, that none of the 
ordinary operations, commenced upon cold and hard, steely 
will divide it with so much rapidity as this mode of apply-- 
ing soft iron. 

*^ After all, it is evident that it is only a pecuUar method 
of cutting red-hot, or, possibly, white-hot steel ; for the 
mechanical force produces these degrees of heat ; and it is 
one o^ the best methods of evolving heat^ by mechanical 
impulse. 

'^ The steel, of course, loses its temper at the placed of see-« 
tion, and there only \ for the softening extends but a littlo 
way, and is limited to a narrow portion, marked by the 
iris colours known to be produced by heat upon steel. 

" The iron plate, as Mr. Daggett states, becomes only 
warm, and wears away only very slowly : yet it does 
wear ; for the edges are left rough ; and the channel of 
section in the steel exhibits, with a magnifier, minute 
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striaB) or grooves, running in the direction of the wheel's 
devolution. I know not that there is any reason to sup- 
pose any peculiar electrical phsenomenon to be produced ; 
except^ that electricity always accompanies heat. 

" It is plain^ from the important use tnade of this method 
of cutting steel, by the Shakers, and Mr. Barnes, that it 
taay be of considerable practical im{)ortance. 

" As a philosophical experiment^ it is highly interesting : 
and it remains yet to be shewn, why the heat evoked by 
the impulse should nearly all be concentrated in the steely 
and be scarcely perceptible in the iron : neither is it per* 
fectly clear^ why even ignited steel should be to easily 
ifeiit by the impinging of soft iron. No smithy probably, 
fever thought of attempting to dividef steel by applying 
an iron tool." 



XXXI.— Hin^5 and Suggestions for the Improveinent of ihe 
British Herring-Fishery i By Mr. J. F. Deng van. 

[Continued from p. 89.] 

When the late George Rose, Esq. M. P. was employed 
in framing this Act, which, with some few amendments^ 
now -regulates the British fishery, he. was unfortunately 
guided in his movenients by revenue-officers only,* who^ 
hi turn, drew and collected information from such of the 
most wealthy . Scotch - coopers as had long been engaged 
in salting great quantities of herrings in the manner now 
practised in the coast fishery. Thus, every possible care' 
was taken to preserve entire the spirit and severity of the 
fialt-laws; and to confine the fishery to great capitalists i 
but no attempt whatever was made to improve the mode of 
cure — to discover, or inquire into, the system of Holland, or 
to encourage individuals td compete with the Dutch in d 
foreign market, w hen this Act made its appearance, the 
public were taught to believe that it was nearly a tran- 
script of the laws of Holland, and that, on that account, 
the greatest national advantage might be expected to result 

M « 
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jfrom its operation; but years and experience haveproveil 
. the fallacy of this opinion. 

A learned writer on the herring-fishery observes, *^ that 
towards the end of the 16th century, the Scotch, in the 
exportation of herrings, became, in some degree, rivals 
to the Dutch. During many years before the Union, the 
herring-fishery was a flourishing and beneficial business 
'in Scotland; but was at that era annihilated, and has never 
since been recovered. It was then all carried on upon 
the coast, in open boats, and without any bounty ; but the 
Scotch Parliament, in imitation of the Dutch, very pro- 
perly remitted the duties and exactions payable on all 
^materials used in the fishery ; and it was a more gainful 
trade, both to individuals and to the nation, than it is at 
present, with all the bounties and premiums given by the 
public. 

" The cause of this unfortunate alteration in the state 
^*f the Scotch fisheries may be easily traced. Previous to 
the Union, they formed the principal branch of commerce 
in the kingdom ; they were, therefore, carefully protected 
by the Legislatiure, and many salutary laws were enacted 
from time to time, by the Scotch Parliament, for their en- 
couragement; particularly, all the people in Scotland, 
engaged in the fishery, had easy access to salt of good qua- 
lity, free of all impost^ at the cheapest rate, and in the most 
unconfined manner -, without which, it is impossible any 
fisheries can flourish. After the Union, the enactment of 
the salt-duties, and the complicated regulations established 
for their management; the difficulties in obtaining salt; 
and the grea/ mi incurred by traders entering into salt- 
bonds^ at once depressed the fisheries of Scotland, which 
long had worn the most promising appearance." 

To these causes, therefore ; to the increased severity of 
the revenue laws ; to our injudicious imitation of tne Dutch 
busses, without studying either the jwlicy or system of 
the Dutch ; and to the payment of bounties on quantities 
of unassorted herrings, cureid in the wane of the German . 
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market; may be justly attributed the failure of the deep- 
sea fishing, the decline of the coast-fishery, and the ruin- 
ous consequences which have resulted to individuals. . 

To improve and establish the herring-fishery of Great • 
Britain, upon a sure and solid basis ; and such as, I flatter 
myself, would render it a branch of trade at once lucrative 
and advantageous, to individuals, and to the nation at large; 
I would humbly propose and suggest : 

That it should be lawful for any subject of Great 
Britain or Ireland to fit out a buss in the manner of the 
Dutch ; to Jish with nets, from any part of the United - 
Kingdom ; and send her to such a latitude, or to such a ' 
point, as he might think most suitable to his purpose. Such . 
buss to be manned with a sufficient nuQiber of thorough^' . 
bred seaafnen and apprentices ; one or two coopers, for heading . 
and repairing the barrels ; and, at the option of the owner . 
or freighter, with such a number of Dutch fishers as he 
might think proper to engage, for the purpose of instruct- 
ing his crew in the branches of assorting, gutting, laying, 
and pacldng the herrings :— the owner or freighter to be • 
under no restriction as to the quantity of netting, pro- * 
vided the meshes be of such dimensions as not to injure . 
the fry, or young herrings. Neither should he be restricted ^ 
as to the quantity of barrels or salt, but allowed to act, in < 
this respect, as his circumstances and ability might war- : 
rant: but no buss, on the herring-Jishery only, to be: 
allowed to clear, or leave port, before the first pf May, iaj 
any one year. 

The owner or master of every buss to be obliged to- 
brand his barrels 'with his own particular brand, before 
leaving port, and to subject them to the inspection of the 
clearing-officer ; who, if unacquainted with that trade, or. 
doubtful of their sufficiency, should be authorised to call 
a survey by two coopers resident at the.port, by whose, 
decision he may sufier them to be shipped^ or reject 
those that are defective. It might be injudicious, atjirstj, 
to prohibit the use of ash, willoWi or l)eech barrels ; but 
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H would be proper to recommend strongly, to all pereoni 
concerned in the eorlj/ herring-Jishery^ and indeed in every 
branch of it, to use only oak barrels ; for to all other wood^ 
except oakf does the fixed oU of the herrings adhere ; nay, 
I have often remarked, that in birch barrels, where there 
were many knots, the fixed oil wag at first imbibed, and 
afterwards exuded ; which made the herrings at the sidea 
of the barrels, tkat came into contact with it, become 
rancid* 

Every buss-master should be obliged to weigh over hia 
salt, in presence of the excise- or other revenue-officer f 
who should be empowered to cause the same to be suty 
ycyed by a chemist, to ascertain whether it be of a qtcaliiy 
and condition fit to be used for curing herrings, before ho 
allows it to* be shipped. The master ^nd owner to give 
bond to the proper officer of the port, for the due appli* 
cation of the salt, under a certain penalty ; but no sureties 
to be requiredf . * 

Every \}Ufi8^msster^ previous to fitting out for th9 
fishery, to be furnished with a printed schedule, from the 
collector or other officer of the port where he resides, or 
firom which he must clear; containing all the regulatioh$ 
and instructions necessary to be known, and as practised 
by the Dutch, so as he may follow their system implicitly; 
and he should make oath, with two of his crew» and pro* 
mise to fulfil the same to the best of his power, so as to 
(entitle him to the bounty after mentioned. 

That a bounty of three hundred pounds be paid to the 
person who shall make the first importation to Hamburgh, 
before the Dutch, or any other nation ; two hundred 
pounds for the second ; and one hundred pounds for the 
third ; — and a bounty of 45. per barrel, on all herrings, j^ro- 
petly assorted^ cured by busses, and exported to Hamburgh, 
lip to the 1st of September, when the same should cease. 
To insure the immediate payment of such bounties, as well 
as to protect the revenue, the mastf^r, on his arrival at 
Hamburgh^ to ^ produce his journal to tfie British Co^ul« 
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to shew what herrings he has cured^ and what quantity of 
salt he has expended ; and the Consul to forward, by post, 
td the Custom-house or Excise-office from whence the 
vessel cleared, a certificate, shewing the quantity of her*- 
rings landed and sold at Hamburgh, and the prices ob- 
tained for them; and to deliver a duplicate of such certifi- 
cate to the master. If thus, on his return to port, any de^ 
fijcation appeari^, he will forfeit loth his bond and the 
Bounty, No herrings from busses to be landed or branded 
ih Great Britain — that measure being thus unnecessary ; 
and the vessel to return from Ha(mburgh, and prosecute 
tiie fishing, according to the inclination of the master or 
dwner : and although no bounty shall be paid on herrings 
so cured and exported, after the first (f September, jet 
the master shall not be prohibited from curing herringt 
as long after that period as he pleases, for the West-IndiA 
niarket, or for smoking, without any bounty ; provided^ that 
he assorts them ; or if cured unassorted, that he lands, and 
causes them to be branded, in the terms of the regulations. 

I would also propose, that a handsome premium be paid 
on the first, second, and third unportations to Stettin^, 
Pillau, Dantzic, Riga, and St. Petersburgh, provided that 
the latest of such importations takes place on or before 
the first day (f August; and, from that period up to the 
first of September, that a bounty of 45. per barrel be paid 
on all buss-herrings sent to these ports, provided they be 
gutted, assorted, laid^ and packed, in the terms of the regu- 
lations : but no bounties to be paid on any buss^herrings 
exported to the Baltic after that period. 

Although it could not with propriety be enforced, it 
might be recommended to the owners of busses to keep 
company, if possible, at sea, in parties of five or six ; one 
of which, in the event of a thin fishery, might act as a 
jager to Hamburgh, in behalf of the whole; and to be 
paid for doing so, by previous agreement among the 
whole, at setting out No tonnage-bounty to be allowed on 
any buss, or other vessel, employed in the British fishery. 
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.Ai^ to the coast fishery by small boats, or that whiql| . 
is carried on by vessels (with or without nets) purchasing 
ffesh herrings from small boats, I would propose that ^ 
l^unty of 2s. per barrel be paid on ^il herriqgs cured 
in that way, provided they are gutted by a knife, withif^ 
twelve hours after being taken; measured with baskets, in- 
stead of a kran; properly assorted, in the Dutch man- 
Ujer; and the barrels regularly dated, marked, and branded, 
to shew the assortments. That the practice of gutting 
hearings with the fingers be strictly prohibited.; that nq 
bounty be paid on ungutted herrings -, but, qn the Qontrary, 
(although they may be brought in in that, stat^, rouse^ 
or sprinkled with salt, for the purpose of being smoked,) 
fhat tUey ^hall not be allowed to be pickled or sold in 
^lat way, unless l^r^nded as ^^Refuse,'> and exposed to 
9^ at half price. That do boupty whatever be paid on 
]^j^rrings which are unassorted ; and if any are cured in 
Ifbat way, they shall be branded by the proper officer a^ 
such ; neither shall any bounty be paid on h^rring^ cured 
only with Liverpool, French, or St. Ubes salt That the 
mode of engaging boats, as at present practised by the 
coopers, be prohibited, as highly injurious to the trade : 
the fishermen ought to take the chance of the market for 
the fresh fish, and every individual so inclined might 
then freely participate in the fishery : by this means^ tt^ 
might be presumed that herrings ifould bp pickled in 
smaller quantities, and more care and a^itentipn would be 
faken in curing then}. 

The free importation of salt from Ivica, Lisbon, and 
Cadiz, for the use of the fishery, should be granted to 
every individual concerned in it. These salts are essenr 
tially necessary to the cure of herrings ; and, as it is an 
object of no great consequence, I think the« Legislature 
should at once repeal the present import duty of three^^ 
pence per bushel This would open a kind of trade 
for our shipping, and encourage the exportation of co4 
pfid ling to the Mediterranean ; for the inhabitants 9^^ 
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|lie]se places will gladly barter salt and other goods 
for fish. 

. These salt;£i^ being formed by the heat of the sun, are 
in harder crystals, and, generally speaking, are purer 
than either Liverpool or Scotch salt, both of which are 
made by boiling down rapidly, and at a high heat, either 
brine or spa- water ; and it is well known, by all who have 
made comparative experiments, that the bay salt is a much 
more powerful antiseptic, and far better adapted, than 
any other of tne above salts, for the preservation of fish^ 
especially in a warm climate. 

But the grand desideratum in the British fishery is the 
Kset Ziout^ manufactured by the Dutch at Dordt; and 
with which, as appears by the sketch I have given of 
llieir. l^ws, their best herrings are cured* This salt, 
whic}i is certainly much superior to all others *, is made 
frpm Mediterranean, bay, and Liverpool rock-salt, by- 
dissolution in sea-water ; and refining the brine, after it is 
put into a state of evaporation. 

This salt, it is stated in some old Dutch tracts I have 
seen, was d^covered by an eminent physician of Cologne, 
many centuries ago ; and was manufactured by him in his 
native city : this manufacture he bequeathed, at his death, 
tq the Senate, for the support of an alms-house ; but the 
Dutch purchased the works from the Senate, and entered 
into a contract to support the alms-house : this contract is 
mentioned and referred to in the 33d Section of the Pl»* 
card, or Ordonnance, passed at the Hague in May 1651. 
The Dutch manufactured the salt at Cologne for a long 
period of years ; but afterwards greeted works of their own 
at Dordt, where it is now made. The Dutch themselves 
acknowledge, however, that considerable improvements 
were made in the manufacture of this sa|t, at the sug* 
gestion of their great physician, Boerhaave f . 

* Query, if superior, or even equal to, Mr. PhiHps l^ondon's Fkted 
Mpck Salt? See Vol. lY. pp. 317, 221, and 2S9, of this Work. 

, Hr Neucbak21i Exerciiath AMiea de Hareng^* Lubeck, 1654, 4t^ 
p. 74. ^ '' 



i54 Deno van's Hints and Suggestions 

It is really astonishing, that, even to the present day^ 
this salt should be unknown to the British curer. I sent 
a specimen of it, as a curiosity, to the Fishery Board at 
Edinburgh^ so far back as August 1818 ; but no inquiry 
leas made in consequence. In the manufacture of this salt| 
however, even at Dordt, the Dutch labour under a great 
disadvantage 5 for the water there is so brackish, that they 
have to employ vessels to go to the North Sea, and bring 
in salt water for boiling ; and two ships of this descripticm 
(denominated the Zee ScheepertJ may be seen daily passing 
and repassing to Dordt. How easily, then, and at how mucb 
less expense, might not this salt be manufactured on the 
estates of his Grace the Duke of Northumberland, or 
the most noble the Marquis of Stafford? No ships would 
be there wanted to carry salt water, for their prop^ties 
are bounded by the German Ocean ; and they are in thfe 
near neighbourhood of coals, which the' Dutch must im- 
port at a very extravagant rate from England. 

As this is the salt with which the Dutch salt their exr 
eellent butter and cheese, and apply to all culinary pur- 
poses, great advantages would be derived from the manu« 
facture of it in Great Britain, as well for the herring- 
fishery as for our extensive dairies. I hope to be enabled, 
jloon, to transmit to the Society of Arts &c. &c., for the 
purpose of being inserted in their Transactions, a full and 
complete account of the manner in which it is manufac- 
tured in Holland. 

That the Dutch-cured herrings, independently of other 
properties, should possess a different flavour from those 
6f Great Britain or Ireland, is not at all astonishing,* when 
we consider the very superior quality of this and other 
salts with which they are pickled. Indeed it would be 
ridiculous to suppose that all denominations of herrings, 
whether fat or poor, in seHsdn or out of season, huddled 
together in the most slovenly manner, and salted with 
Liverpool or Scotch salt, should be expected to remune- 
rate the importer in a foreign market, in competition with 
those of Holland. ". > 
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At one time, I made a. small importation of this and 
fiopie other salts, via Hamburgh ; but paid dearly for my 
temerity* The salts were shipped by one of the Leith 
And Hamburgh smacks, in large barrels, as being most 
convenient ; but the moment the vessel arrived at Leith, 
jshe was seized by the revenue-officers, and the broad 
arrow placed on the mast. On applying to the Board of 
Customs, at Edinburgh, however, and explaining, by peti- 
tion, the purpose for which I had imported it, the seizure 
was removed ; and the salt was ordered to be restored, on 
payment of the duty, and a Jifie of Jive gumeas to the 
seizing officer! - 

The seizure was made in terms of some old statutes, 
prohibiting the importation of salt f]:om Germany, in any 
other manner than in bulk; a thing which is impossible, 
by a vessel loaded, perhaps, with salted-hides, oak-bark, 
and other commodities which woul4 render it useless* 
It is much to be regretted that old statutes, so inappln 
cable to the present day, and so injurious to the fishery, 
should t>e allowed to remain in force ; for the British 
eurer is put to trouble and vexation enough with the 
modern enactments. 

That every fish-curer should be obliged to enter a cellar 
for his salt, and open the same, when required, for the 
inspection of ^the revenue-officers (should the duties 6i) 
salt be continued), is a measure which cannot well be dis- 
pensed with. But that a poor man should be forced to 
grant a bond, with two sureties, to a large amount, appears 
to me to be unnecessary, and highly detrimental to the im- 
provement of the fishery* Should a fish-curer wilfully and 
wittingly apply a part of his salt to other purposes than 
diat of curing fish, he is amenable to the Court of Ex<^ 
chequer, and may be fined to such extent as the circum.* 
stances of the case may warrant; and, in default of pay- 
ment, may be committed - to prison : but why deprive an 
honest industrious individual of the means of making an 
effi)rt,^ for the support of his family, in a branch of national 
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trade? It is very seldom, indeed, that any defalcatfoit 
takes place in a fish-curer's stock. Casualties have hap«^ 
pened, no doubt, through the admission of rain into their 
cellars, or fire: these, however, were accidental, and, 
being satisfactorily accounted for, were passed over : bu^ 
allowing that a fish-curer did smuggle a few bushels o£ 
salt, and could not pay the fine awarded against him, I 
apprehend that the injury done to the Revenue would be 
80 trifling as hardly to warrant the expense of a pro-p 
secutiom 

I would therefore humbly suggest, that the fi6h'*curer'9 
own personal bond, without any surety whatever, should! 
be taken ; and if engaged in the coast fishery only, that 
he be at perfect liberty to weigh his salt over to the ex-r 
cise-ofBcer, in the manner before noticed ; carry it to any 
fishing-station, at a distance, as he may find most conv^^. 
nient ; and there deposit it in a cellar, or any other situAT 
tion, suitable to his purpose ; provided that, on bis return,, 
he give an account of the quantity he has expended ; and, 
in proof thereof, present to the officer, before whom the: 
salt was weighed, the herrings cured therewith ; who shall 
not brand the same, until he is satisfied that a fair account 
has been rendered: and, should any glaring defalcation 
then appear^ that such officer should be at liberty to make, 
seizure of the herrings so presented for branding, and. 
cause them to be conveyed to the Custom-house, or Ex* 
cise-warehouse, until the duties on such short-coming he 
paid, or until the pleasure of the Board be communi-^ 
cated to him thereon. 

Should this arrangement, however, be deemed top loose 
and insecure for the Revenue, then let large warehouse* 
be built, at the expense of Government, at all the fish-r 
uig-stations ; into which fish-curers may deposit thei^ 
salt at their own expense, oh delivering to the Revenue*, 
officer, having ch&rge of such warehouse, the permit 
or sufferance from the home-port, shewing the quantity, 
shipped: the curer to pay the same rate of rent as he 
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>rotdd have paid for any other warehouse ; and the officer 
to give him out the salt^ by weighty as he may require it; 
and, when the fishing terminates, a certificate, shewing that 
the whole, or what part thereof, has been expended in 
curing herrings. 

I would also propose, that all herrings taken up to the 
1st of September should be appropriated for the German 
market and home consumption; and the later-caught her- 
ringSj for' the West-India market. This arrangement would 
prevent a great deaLof trouble, both to the revenue-offi- 
cers and to the curers themselves. The Dutch have 
shewn us the example in this respect ; for they always did, 
and always do, appropriate the herrings caught and cured 
after Michaelmas to the colonial market It is strange 
that foul fish should be preferred for this purpose, but 
it is really the case: if washfd clean, and re-patcked 
in their own^ pickle, with fresh Keet Zout^ the Dutch 
assert that they will keep for twelve months in any 
climate in the world ; but I imagine if an addition was 
made to the pickle, by a mixture of soda with the pyro- 
ligneous acid, that the preservation of -herrings woul4 
be rendered more complete in a tropical climate. I am 
convinced that this composition, judiciously used, in simi- 
lar cases, would prevent salted provisions from becoming 
rancid or rusty. 

(To be concluded in our next J 
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^XXII. — Observations on Weighing Bodies Hydrostatically, 
on Balances; and on the best way of procuring small 
Equal Weights. By the late William Lewis, M.D.* 

I weighed^ hydrostatically^ mixtures of platina and gold^ 
and sundry mixtures of it with different proportions of 
other metals. Such masses as could bear the hammer 
were gently hammered a little, with care not to make 
them crack ; for the pure metals themselves, after fusion^ 

* Fi'om his Commfrcium Philosophico^TechfAeum* 
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are seldom found to come up to their true specific weighty 
fill brought to greater solidity under the hammer. The 
surface was filed smooth^ where any cavities or irregulari- 
ties were likely to retain air ; and most of them were kept 
immersed in water for an hour or more, that the air might 
be effectually extricated, and the water more closely ap- 
plied to them. The effect of this precaution was manifest, 
in some trials purposely made : when the metal, hanging 
in water from the end of the beam, had been cleared from 
all visible air-bubbles, and exactly counterpoised, on stand- 
ing for an hour or two, it sensibly and sometimes very 
considerably preponderated. The water was, in some 
of the trials, melted snow ; and in others, distilled water i 
which were both found to be of the same specific weight. 
The temperature of the air was from the 50th to the 60th 
degree of Fahrenheit's thermometer. 

The balance made use of in these experiments was of 
great sensibility^ but iiot exactly equi-lrachial : and here 
it may be proper to* observe, that though the writers on 
balances require, and are very solicitous about procuririgy 
• A perfect equality of the arms, yet as this equality is ex- 
ceedingly difficult, if not impossible, to be obtained, so 
neither does it appear anywise necessary to the accuracy 
of the instrument. If ten equal small weights, put into 
one scale, are counterpoised by a weight in the other; 
and if the ten weights be then removed, and a bit of silver 
or brass-plate put in their room ; it is evident, that when 
this plate shall be made equiponderant to the counterpoise, 
it will be exactly equal in weight to the ten, how unequal 
soever the arms of the balance may be; and, consequently, 
that any unequal-armed balance may^ on this principle^ have 
a set of u/eights adjusted to it : which being used always in 
one scale, the instrument shall be of tlie same accuracy as 
if the arms were most exactly equaL 

The best way of procuring small equal weights is, by 
cutting equal lengths of the finest silver wire : the silver- 
thread, kept equally stretched by a heavy body at the end/ 
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ttiity he coiled close routid a thicker piece of. brass-wire ; 
Und all the coils be cut through at once^ by a sharp instru- 
ment applied lengthwise. Silver-wire is drawn to suck 
jinenesSi and of so uniform a thickness *, that weights thus 
made by mensuration are of greater nicety than it is pos^ 
sible for any balance to weigh. A piece of the wire, whose , 
length is very sensible, and much farther divisible, shall 
tiot have weight enough to give any perceptible motion to 
the tenderest balance* 

These small pieces, or such as will but just move the 
balance when empty — and which, consequently, will not 
move it at all, when loaded — I have found to be a very 
useful appendage to the adjusted series of weights. 

Though a balance appears exactly in equilibrio, yet one 
side may really preponderate by any quantity of force 
less than that which is sufficient to overcome the friction 
on the centre ; as less additional force will serve to depress 
this side than the other : one of the small weights, tried 
first in one, and then in the other scale, will enable us to* 
judge whether the equipoise is exact, or on which side 
the preponderation lies. 



XXXIII. — On the Impolicy of Legalizing the Exportation of 
'British Machinery to the Continent. —Extracted from the 
Fourth Report of the Select Committee of the Hon. the 
House of Commons^ on Artisans and Machinery. 

[Continued fVom p. 114.] 
March 25, 1824;.— Joseph Hume, Esq, in the Chair. 

Hit. Thomas Ashton, and Mr, James Bremner, called in, and 

examined. 

, fTo Mr* Ashton.) — What are you? — A spinner, wd" 
power-loom manufacturer, at Hyde, near Manchester. 

CTo Mr. Sremner.J — What are you ? — ^A spinner, and 
power-loom manufacturer, at Hyde, near Manchester. 

* Especially if drawn through jewelled holes, in Mr. Brockedon's 
patent method, as published ia our first Volume, p. 14. — Editob. 
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(To Mr. AshtonJr-You were the first person who mtr<F^ 
duoed the power-looms to any extent ? — Yes, in my owtf 
neighbourhood, and to a considerable extent. 

Are your works Very extensive at present ? — ^Yes, very 
considerable. ' 

Have you, in the course of your business, occasion for 
a great consumption of iron ?-^Yes, our iron accotmts are^ 
yery considerable indeed^ ^ 

How do you build your mills; do yOtt build them in any' 
particular ^ay, so as to require a considerable quantity of 
iron? — 'AH are fire-proof; iron pillars, iron beamsi and 
brick arches, covered with floor tires. 

Do you findi at the present time, any difficulty inpltain-^ 
ing macfdnery f^-^Very great difficulty indeed. 

Has the consequence of that difficulty been an advance' 
of price ?— ^Of some articles, very considerably indeed, parJ' 
ticularly rollers and spindles. 

Has that arisen in any degree from the increase of price' 
of the raw material?— No^ not much; the raw 'material 
has not advanced^ I think, more than five per cent withiif 
the last several years. 

Would the exportation of machinery, by admitting fo^ 
reigners to the market, increase this difficulty, on the part of 
the home manufacturer f'-^No doubt it would increase ii 
very much. 

Would that he greatly compensated by the advahtagea 
derived by the iron-trade ? — No ; on the contrary, I think 
it would injure the iron-trade very much ; it would lessen 
the consumption of iron very materially, allowing machinery. 
t6 be exported. 

Explain your reasons for saying so ? — Because we use a^ 
Very consi4erable quantity of iron in etecftiiig the mills ;' 
and we make all the machinery we are enabled to do at 
present ; for all the hands are employed : we can have 
plenty of hands to erect the buildings, but are short of 
mechanics for machinery. 

Is the iron^manufactory at present fully employed ?-^t 
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tinde^tahd so. I am not well acqudnted with tlie iron- 
frade; but lunderstand they have pleAty of orders, at least 
fliey tell us so in Machester; 

You say tliat there is no difficulty iri procuring hands 
for erecting mills, but great difficulty in procuring hainds 
to make machinery ? — ^Yes, dertainly, plenty of hands fot^ 
every department of erecting the mills ; there is no diffi- 
culty whatever, but rather otherwise. 

It must be a considerable time before thfere is a great 
increase of mec'fianics; tnust it not?— It takes them longer 
than any other department of the cotton business what- 
ever, before they can manage the work. 

As you find such difficulty in your patt of thfe country 
in procuring machinery, have you never applied to the 
tnachine-makers in London? — No. 

Why did you not make that appUcation? — Because, not 
being used to the machinery, they would make them at a 
much higher price. 

Did you ever have machines repaired in London ?— Noy 
never. 

Have you ever known any instance where they have beerf 
repaired in London ? — One case. I know one of my work-^ 
men, who was working for a short time in London, worked 
at the repairs of a cotton-carding machine : it was repaired^ 
in the usual way here, by the day, by the mill-wrights. 

At whose manufactory ? — I cannot say exactly, but it 
was on^ of the large shops here. He said the repairs cost 
double the' money that a new engine would have cost in 
Manchester. 

Who said ihat? — The workman: he happened to' know 
the price which a new one would have cost, and what that 
cost in repairitig : the engine in Manchester would have 
been bought, new^ for 25/. ; and the repairing it here cofst^ 
more than 50/. 

Do you know whether the repairs were very extensive ? 
— I conceive they must have been extensive ; but I cantibt 
Iray, exactly, what was done. * 

Tech. Rep. Vol VI. n 
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In what year waa.this?— It was about three yearf^ ^i^ 
that he mentioned it to mew I did not ask him the time 
that he had been working at it, but it was not long before: 
I should think it was within five yeara that he did the jjob. 

Is it your opimofip that allowing the exportation of ma* 
chinery would check the erection of new mills P-^Most 
materially. 

Is it a fact, thai the expectation, thai that export would be 
allowed, has checked the erection of new mills f — I do not 
know that it has yet; for it was a thing that was so new^ 
we did not think, in our neighbourhood, it would be allowed: 
but if it does take place, the mills must either be stopped v^ 
buildings or stand a hng time empty, jf machinery shptdd 
go from the country ; we are at present so short of machinery^ 

Are you engaged in the biulding of a mill, at tij^- 
moment? — Yes, 

How far have you advanced in that building ?--^Tii^ 
masons are at work : I have been about three i)iK>nths pre* 
paring for them. 

If the exportation of machinery was allowed, would yoi^ 
have thought it prudent to have commenced buildii^ that 
mill ?— Not if I had known it beforehand. 

Do you know that the same circumstc^ces lu^ve hap- 
pened with some of your neighbours ?— Ye5, several, thrt 
cannot £01 their mills for want of machinery. 

How long do you think that difficulty has e^dsted ?! — 
There is one of my neighbours has had a cotton-mill 
completed twelve months, and it is not yet filled witb 
machinery. .<, 

You state that there is difficulty in obtaining hands for 
ilf|w machinery. Do you also find any want of hand« for 
repsuring old ? — The same difficulty in repairing old, as we 
do in procuring ]^w» 

Have you suffisred great loss and inconvenience fi'om 
Ijiat^^oause ?-^ery considerable ; and at diis time. I am 
suffering. .. . 

i, .: In whatway does it hSecl xpu {•^I am obliged to^ use 
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better cotton^ in consequence of the siachinei^ hmig out 
of repair, to make tibe same qnaSfty of yam. 

How long has that been the case ? — P^haps twelve 
months, or near thatiime. ^' 

What is the amount of cotton that you spin weekly ?-^ 
We have just divided the concern : the concern I have 
been in, about twenty-five thousand lbs. weight per week^ 

At what do you estimate your loss, in consequence of 
the superior quality of cottoii yoU are now obliged to uae^ 
from your machinery being out of repair ? — There is only 
a sniall part of the machinery out of repair, one small mill: 
it is about twelve hundred weight a week* 

What part of the machinery cannot you get repaired ?-^ 
^The principal part is rollers and spindles, but rollers par- 
lihil^ly : it arises from the want of new rbllers. 

What is your consequent loss? — I suppose about a 
penny a pound, on the quantity spun there. 

What itliiat cotton you spin there? — American cotton. 

What do you calculate your loss upon that concern, in 
cotisequence of that ? -^ About five pounds a week. 

What would have been your loss upon the former coii^ 
cern ? — That is not the case in the larger concern, but it is 
partly so ; some is new, some is in good repair, and some 
is getting out of repair. 

Is there any loss in the other ?-— A trifling loss in the 
other. 

You cannot repair this now, for want of workmen?— ? 
For want of workmen and materilds. I have had part of 
the materials, for the repairs, in hand for several months, 
but cannot get workmen to put them together. 

WhAt sort of workmen are those you want ?— They are 
whiit we call mechanics ; they are workers in metal. 

Supposing the whole of the machinery was in the sauie 

, fanperfect state, your loss upcm the 25,000 pounds a week 

would be 5000Z. a year ? — It would ; and that is the case 

vdth some of my neighbours, to a great extent 

^ (T0 Mr. BremierJ-'CM fovL 9^9k to any facts on this 

N 2 
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Subject? — J am very peculiarly circumstanced, with re- 
ference to disappointments of that kind. I rented a mill^ 
February 1823^ and contracted for machinery in March, 
to be completed to fill that mill by the 1st of September: 
at that date a very small part of the machinery had been 
finished, and repeated applications were made to the mar 
chine-maker until Christmas. I went over to his place at 
Christmas : the machine-maker's name is M anby : I re- 
monstrated with him on the delay. He stated the impossi^ 
biUty of his completing it, from the difficulty he had in 
procuring rollers, which he did not make himself; but, in 
order to complete them, he had got hands to make tools 
for those rollers, but not in sufficient numbers. However, 
he thought he could then enter into an agreement to com«^ 
plete one-half of what was wanted by the 1st of Februatf|jB^ 
under a penalty of 20/.; and the whole by the 1st of March, 
under a penalty of 20/. a week. The 1 st of March arrived^ ^ 
and the first half of that wanted at Christmas mm not com- 
plete, and he is now liable to this penalty ; and he staites 
to me, that it was qmte impossible for him to do better 
for me, from the scarcity of hands : he was quite out of 
his calculation, by the difficulty of obtaining hands : some 
of the men work :only three or four days a week ; their 
earnings are very great. 

You say, he did not make the rollers himself? — In the 
first instance ; but in the second, he had got men to make 
rollers for him, and was making them himself. 

Are not a distinct set of mechanics employed in making 
j*ollers? — A distinct set; it has been a business by itself. 

It is one of the subdivisions of labour ? — Yes. 

As rollers and spindles are the parts which are most 
Uable to wear but, would they be the parts of machinery 
for which there would be the greatest demand, if exporta- 
tion' was allowed? — I am of opinion those would be the 
only articles wanted, in a short time. 

Are you acquainted with Mr. Ormerod ?~I am. 
,, Will you state gome circumistances which have come ta 
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your knowledge from him?—! was mentioning this circuni'*' 
stance to Mr. Ormerod^ who is an iron-founder and ma* 
chine-maker in Manchester. He mentioned, that he had 
contracted with a person at Preston, to complete a con- 
siderable quantity of machinery by the 25th of December, 
under a penalty of 51. per day; and that the machinery was 
not yet completed, nor would be for three months to come. 

Is it your opinion, that allowing the exportation of ma- 
chinery would have a tendency to raise the wages of me« 
chanics ? — I should think so, very materially. , * 

Has the late increased demand for machinery had the 
effect of raising the wages of mechanics ? — Yes. I can 
mention^ in my own case, that a machine-maker told me 
he had given 30 per cent, more for rollers than was the 
price at the time he contract^ with me for the machSner3r. 
I understand the wages of the mechanics have been raised 
very considerably. I was led to understand, that the ad- 
vance in price was principally owing to the rise in the 
wages of mechanics. 

Can you state what was the actual advance in the 
wages, by the week or day ? — I cannot. I do not employ 
roller-makers myself; I was merely informed of that cir-» 
cumstance, by the person who contracted with me. 

Have you any means of knowing the rate of wages per 
week? — No ; I am not aware of the precise wages given to 
roller-makers or spindle-makers. 

Have you a general notion of it ? — We pay our own 
mechanics, at the mills, 5^. a day. 

Are they constantly engaged? — They are; we keep 
those men for the repair of the machinery ; they remain 
constantly with usi 

Is it your opinion that the exportation of machinery 
would check the erection of power-looms? — I have not the 
least doubt of it. I can state my own feelings upon this 
subject. Before this measure was agitated, I was in treaty 
with the person from whom I rent the power-loom mill, to 
build me an addition ; and I have suspended the thing until 
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this measure is determined; 7rom the diffictdty I have 
already felt|> if machinery he allowed to go abroad^ I cer- 
tainly shall not have the extension ; and if it be not pasddl 
into a laW| I mean to hare the extension. ^y^ a» 

CTo Mr. AshtonJ-^Is your opiidon the same, upon that 
point?— Decidedly so. 

CMr. BremnerJ'^I meant to have an ettbnsion to the 
mill I now occupy, and had ebtektfd into a treaty with the 
person to whom d^ mill belongs ; but I have suspended 
ft, until I see how this is decided : it became a matter bf 
serious' consideration, as I have been pttyitig rent fo^ an 
empty mill so long, whether I should take another anpty 
mill ito pigr rent for* 

Is your opinion founded on the supposition that yott 
would not be able to employee mill, or that the price of 
erecting it would be higher?— Every machme-maker ii 
fhHy occuf^ed ; and has consideraUe'orders in hand, more 
than he can immediately supply. My difficulty was tiiis ; 
if I engaged a mill, I had to pay rent for it for a certain 
time ; but if I could not fill it with machinery, that '±ill 
wbuld produce nothing. ^ 

(To Mr. AskionJ-^Ia there, at the present moment, a 
gradual traiisfer of workmen going on, from hand-looms 
to power-looms ? — Yes; 

Do you hold this transfer to be advantageous,' both to 
the master and to the workman? — Yes ; that is the genend 
opinion, in my neighbourhood. 

Does not this transfer of hands from hand-loomlsi to 
power-looms, by enabling you to perform the same quiein- 
tity of work with much few^r hands jothrow many work* 
men out of work ? — That has never yet been the case. 

Your trade then is advancmg in such a rapid degree, as 
to absorb the whole number of hands who are so thifown 
out? — ^Yes, entirely so. 

The increase of demand is equal to the itumber of 
hands thrown out? — The demand for gdods increatces as 
rapidly an we can make maeh&iei^ to supply it* 
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Which receive! higher W9ges; the men working at t^ 
power-loom^ or the men working at the band-loom? — ^The 
power-loom hands get considerably higher wages. 

C«i|^ you state in what proportion ?r— Fully one-third 
Qiore, 

What do the men receive at each ? — A man engaged in 
preparing for the looms, which is dressing, will earn from 
twenty-four to thirty shillings a wedj^^ clear money. The 
weaving is priacipally by boy$ and Wom^ ; there are very 
few men employed as power-loom weavers ; thejj f^e ei^ 
^ployed in overlooking, and other work about tbe miU ; and 
the overlookers will get about the same wages* 

Is the dresser confined to the power- or the hand-looms ? 
-—To the power-looms. 

II / How does the dressy prepare; by machinery ?— Yes ; 
hedresses the warp faar the power-loom, by machinery. 

Have you any men performing a similar d^tyi for hand- 
k|9«ns? — No. 

That is a new subdivision of labour ? — Yes. 

'What do the hands under him receive ? — The boya and 
women earn from twelve to fourteen shillings. 

What do you call them ?-^Powep-loom weavera. 

One hi^d takes care of two looms ?^- Yes. . 

What wages do they receive in the hand-looms? — I can- 
not speak particularly, jEbr there is no hand- weaving in our 
neighbourhood, in consequence of power-looms. I under- 
stand it is one-third less ; but I know the hand-loom weavers 
are always very anxious to come to the power-loomS; as 
soon as they are erected. 

You imagine that the allowing the exportation of ma- 
chinery, inasmuch as it would check the erection of power- 
looms, would be disadvantageous to a large class of weavers ? 
—Decidedly. 

Is the population, in your part of the country, very 
•rapidly increasing ?— Very rapidly indeed. 

Have you found, within the last few years, great dis- 
tress occaedonidly arising fr(mi wiuit of f mployment^;^ 
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Some years ago we did^ of course : it has been common all 
over the country. We had it, when it was in other 
neighbourhoods ; but not so much so as some others. 

That was owing to the want of demand for your giods ? 
— It was owing to the great change which has taken place ; 
the sudden change from war to peace, which has been com- 
mon to all the country. 
A general derangement of commerce ? — Yes, of course. 
Js it your opinion^ and that of all your neighbours, thai 
the allowing the exportcUiotp of machinery would tend ta 
decrease ihf employment to that increasing population ? — ■ 
Certainly. 

Whereabout in the country is Hyde ? — About six miles 
east from Manchester. 

What are the nearest towns to it? — Ashton-under-Lyne^ 
and Stayley-Bridge. 

To what extent is the cotton-manufacture carried on. 
about you ? — Within a mile of my own house^ there are 
steam-engines, to the extent of 8P0-J;ii9jg9e^{)pwer. 
That is in a small country, distri(Ct|-;^Ye8. ^s- 

What is the consumption of cotton in yq\iv own mills ? 
— One hundred bags a week, about 5000 bags a year. 

What horse-power is employed in the mills in which 
you were a partner, in which that quantity of cotton is 
manufactured? — We have abouf SOO-horse power in our 
own mills at work, at present employed ; with a conside- 
rable extension going on, in which we consume this quan- 
tity of cotton. 

Then 20,000 bags of cotton are consiuned within a mile 
of your own house, per year ? — Yes. 

What do you compute to be the scale of consumption 
of cotton, at Ashton and Stayley-Bridge, three miles 
from you ? — They spin double the quantity spun in our 
neighbourhood; that would be 40,000 bags more at the 
least. 

Do you know what has been the efficacy of the present 
laws towards preventing the exportation of machinery ?-r- > 
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I cannot speak decidedly to' that : there has gone no 
machinery from our own neighbourhood, that we can 
speak to. ' 

Is the detection of cotton-machinery, attempted to be 
smuggled, very easy ?— If it is seen, it is very easy indeed 
to know what it is. 

How long do you suppose it would take a person to be so 
acquainted with the different parts of cotton-machinery^ as 
to he able to know tliem^ when divided into any number of 
parts S'^A boy of fifteen or sixteen years of age would be 
able to detect any part of the cotton-machinery ^ which he 
has been used to, I will venture to say, if a machine were 
taken, to pieces^ I could find many boys of that age who 
would be able to pick out the parts. 

<,Can a machine-mak» make a cc^on-machine from a 
model alone ? — He may make one, but I do not think he 
could make a good one. 

What you say with respect to models applies still more 
strongly, of course^; te*drawings ? — Yes. 

For what reason Uftt he cannot make a machine from 
the model? — It requires considerable practice to be well 
versed ia the use of them : in fact, the best makers or 
directors, are persons who have been spinners themselves, 
and used to the working them : we have no very conside- 
rable manufacturers ia^the trade, but those who have been 
spinners, at some time, r 

What do you consider to be the chief advantages which 
our English machine-makers have over all foreign rivak ? 
— ^The subdivision of labour, and the extent to which it is 
carried on. 

Can you speak as to the comparative number of ma« 
chine-makers employed in repairing, in proportion to those 
employed in making machinery ? — I suppose there are as 
many employed in repairing^ as there are in making. 

JVhcu is the general feeling of the commercial bodies of 
Lancashire with respect to the repeal of the laws which now 
prohibit the exportation of machinery P — The same feeling 
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fHirmdm^il trunks unthtLsi the machine^makers^ as wM as 
the^9tamifa£iurers. .:^. 

Have you many machine-makers in your neighbourhood? 
—We have. 

Yon laentioned, that you thought that if the expprta^ 
tion of machinery were permitted, you should find a diffi- 
culty in obtaining machinery for your own woiks {^--Of 
eoursef we should. ^ 

Do you not think that, in ccmsequence of the increased 
demand* there would be an increased supply ?— We can* 
not make machine-midLers so quickly as any other descrip* 
tion of persons : they require a kmg time to leam^ dioi^ 
all is done, stod has beeui for a considerable time, to in- 
crease the number of mechanics. 

Wonld there, not be, in tune, a supply adequate to the 
demand!— Yes ^ but perhaps, in the tti6an time, wemi^^ 
be losing our foreign trade, by their comkig into compel 
tion with us. . 

Do you know any other disadraal^ga^hat would aris^ 
besides what you have stated ?-^It ^i^hld enable th«pi to 
meet lis better in foreign markets, if they cotdd g^t oat 
nuti^inlery, because it would improvls theh-S': our machinery 
iis so much better, it would put them on a level with usj 
or, at all events, raise them neater to us." - 

** iDoy ou think, from yourAi^Bdlnowledge of Ihe ^eat 
subdivision which takes plac^%i'' labour in producing 
tho^e machines, 'it would take ii long time 'for a country, 
lik^ France, which is in a mtlch^ lower #ti^te of maihi&e- 
tul^ing likili thiui Oitt'selv^e^, to get that extenijive sub- 
division which would make a machine as perfect as 
outsi^-^lt would take them ia long time: ii has taken us 
nearly Jifty years to come to ike perfection tuearedt; for 
improvements are made daily, in the making of machinery. 

Would n6t a free exportation of machinery put tkem 
several years fortjoafd, in the power of competing with our 
mamifaeturersP-^Decidedly soi it would help them M a 
great many years, if we allowed them our mackinery^y^ '^^ > 
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Admitting they ivould^ progressivebff m the course (^^rs, 
le able to make machines as cheap and as good 4is ours ; our 
tiUoUfing them a free exporiatiojt ^ machinery iuould give 
them a great start in their power of rivalling us in foreign 
countries ? --Certainly i that is the general opiniom m my 
ndghlourhood* 

' Do you think the export of cqttiNMltfUshinery is effecs- 
tually prohibited at present?-— I believe there are some 
few machines go abroadf 1ml I conceive it must be visry ^*^ ' 
trifling : there ue none go iroin the neighbourhood where "h^- 
lireride^ to the best of my belief; and I have pretty good 
information upon the subject 

'^ You say you are a cotton-spinner^ and understand 
cotton-weaving; Could you detect any machine, or an)r 
^rts of a machine, that were attempted to be exported ? 
-—Yes, any belonging to the cotton-numufacture* 

Do you think a Custom-house officeir would have the 
same facility ? — Not unless he knew the manufactory, or 
hkd been instrueltoj^titi^it. 

You have a bddywofvery skilful mechanics in your 
-neighbouriiood ? — Very, 

There is a similar body, generally speaking, over the 
;BMUiufacturing district; men remarkably skilful in their 
business ?— Yes. 

Do you conceive itfa||j|pny other country possesses a 
body equally well skilfii3'(— Certainly not. 

Do you conceive cotton-machinery can be equally weH 
made, in any oAer parts of the country where that manii- 
fitctory has not yet been established, as in Lancashire ? — 
No, that is impossible. 

- 1E!^en in London?*- No, tliey cannot make them at all 
-in London." 

Mr. Robert Bowman called in, and examined. . 

> What is your btftiness ?'-I imi a fustian-manufacturer. 
Where do you carry on your business? — In Man- 
chester. 
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Have you a patent for power-looms, for manufacturing 
fustians? — 1 have. 

How many years of your patent are unexpired? — About 
ten years. 

You are not a maker of machines^ are you? — ^No. 

Any person may make W machine : the remuneration 

you receive for your patent is a per-centage for the use 

of it?— Yes, 

^ .. Do you grant licenses for the use of the loom^ any- 

'?t)|^ wheroj except to the trade in England ?— -No ; to none 

but the trade. 

Do you anticipate individual losSf and also loss to thk 
trade in general^ if a free exportation of those looms is 
allowed? — I do. 

Y0U9 individually^ would derive no income from looms 
so exported? — No. 

Is your patent-loom difficult to make? — It is. very 
simple. .*'.*■{• nx 

Do you knqw whether any of them. have gone abroad? 
— None, to my knowledge. 

How long were you engaged in perfecting this loom?— 
About seven years. 

At what expense, besides loss of time ? — ^About 4000/. 

Was any other person engaged in bearing the expense 
with you ? — No. ^ ni^ .'# 

The manufacture of fustians'Wlimited to a particulaJr 
district, is it not?-— To Lancashire, and the borders of 
Yorkshire : there may be some Uttle in (Cheshire. 

Is the common hand-loom for fustians complicated ?— - 
Yes, it is. 

(Jan the weavers prepare their looms for their work? — 
They have, generally, what they call " gaiters,'* to pre- 
pare the loom. 

What is meant by a " gaitm- P** — He is a practical man, 
who has a scale, when the pattern of the cloth is laid 
down upon a scale ; and to that he affixes the harness. 

He arranges the web ? — Yes, he does. 
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t)o you imagine that the power of exporting freely 
your loom to the Continent would hav^ a considerable 
effect in diminishing the exportation of fustians from Eng- 
land ? — It would. 

Are there many fustians manufactured abroad, at 
present? — None that I know of: my knowledge is very 
limited. 

What is the principal market for fustians ? — Germany 
is the principal market, on the Continent. 

D6 you believe that England suppUes all Germany with 
fustians ? — I do. 

- Is your machine much simplified, as compared with the 
0ld fustian-loom ? — It is. 

Can any weaver put it to work? Any practical 

weaver can. 

Is it coming into general use ? — Yes. 

There are various occupations dependent upon the 
fustian-weavers, are there not ? — A great iB^ny. 

Name any of them ?— The fustian-cuttert,, lid dressersj 
and the dyers ; those are the principal work-people that 
are employed. ■« . ^ 

Are you aware that any one of your machines has gone 
abroad ? — ^None, to my knowledge. 

What size are they ? — There are two sizes of the loom : 
of the one, the lay would stand in about six feet; and 
the other about seven. We weave in a single width ; and 
in some looms, two pieces in the width. 

What is the v^ue of one of those looms, when finished? 
•^—-13^. for the ^arge size; and the small size, about 
121. lOs. 

Is the frame of iron? — Yes. 

Is the exportation of that machine prevented by law ?— 
I cannot answer that. 

Have you ever had any application for them to go 
abroad ? — I have. 

Have you complied with that request? — No* 
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To how fftesit a numb^ of persons in this country have 
you granted licenses to make this loom?-*«Only four at 
present I contemplate a great many more. 

Can any expert artisan make those machines?—- Yes; I 
have no doubt about it. 

You are afraid that if epportation of machinery was 
allowed, you should lose the benefit arising from the use 
of them ? — ^Yes ; besides the loss I should sustain as a ma- 
nufacturer in making the cloth. 

Are you aware that machine-makers go abroad in 
considerable numbers? — ^A few, to my knowledge; but 
very few. 

Have any from your manufactory gone abroad? — Only 
one individuali that was in my employ. 

Has he returned ?— No. 

Where is he ? — Somewhere in France. 

Do you know whether he has made any of your ma- 
chines ? — I believe not. 

is there i^K|diing that could prevent his making those 
machines, LTmey were in demand in France ? Is he a man 
capable of making iQ^? — He is a man who might be 
capable o£ giving instructions : he is not a machine-npdLer, 
but a weaver. 

Is your machine of that kind that an expert cotton- 
machine-maker could make i1^ or not ? — He could make 
them. 

Is it not likely, then, t^t if there are a number of clevet 
artisans abroad, if those machines were wanted either in 
France or Germany, they would be made there ?— I cannot 
speak to that. 

You allow that there is as great a fietcility of exporting 
your patent-machines, as of exporting any other cotton- 
machinery whatever? — My knowledge is'very jjeficient oit 
that point. 

Do you allow any body to make the machines? — The 
trade have employed only one machine-maker at present ! 
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but they may employ other machine-makers : uny maohine- 
maker would be allowed to make it. 

Your patent is no greater safeguard against madiinery 
being exported^ than applies to any other cotton-ma-* 
chinery ? — No. 

{To he cogfintied.) 



XXXIV. — On the Caldfacteur, a new French Apparatus 
for Boiling Meat^ Vegetables and other Provisions^ and 
^ for Heating Water j amd intended also to be used for Cook- 
■ ing, by Steam. Invented by M.Lemaire, of Parish* 

WITH FIGURES. 

Messrs. Thenard and Fourier having had the CaUfacteur 
constantly in use for three weeks^ made a Report thereof^ 
to the Academy of Sciences^ on the 26th of August 1822; 
by which it appears that they approve of it generally, but 
more particularly for cooking. We here extract the ma- 
terial parts of their Report ^ ,^ 

Fig. 1, Plate IV^ is a vertical section of tlua apparatus. 
ABCD is an external cylindrici^. vessel, soldered to 
an internal one, which it completely surrounds. This 
double vessel is open at the top ; and in the double disk, 
or rim, which forms its bottom, is made a hole H, which 
opens a communication between the smallest or inner cy- 

« lidder and the exterior air. The register HC is to close 
this communication, at will. The space between the two 
• cylinders has only three small openings ; one in the upj)^ 
part K, intended for pouring water into the space between 
die two cylinders; another at the bottom, to which is 
aflSxed a cock to draw water ; and the third, L, for letting 

» off the steau)^ which may, in fact, be dispensed with, as the 
upper hol^ ^^^fP^ admits the water, will also serve for 
letting off me steam through the curved tube LM. 

A cylindrical vessel, I, is placed within the above- 
described double cylinder, with a space about the width 

* From th« Didiannaire Technohgique* 
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of two lines between them, and resting by its upper eclge* 
on the edge of the former^ to keep it at a certain distance' 
from the bottom. The remaining space contains a disk, eg^ 
of sheet-iron, pierced with holes ;. the raised edges of which 
very nearly touch the inside partition of the great titse; 
This disk is kept at the distance 6f sik lines from the bot- 
tom, by its thrte feet, which rest on the bottom. A third 
vase, Py likewise cylindrical, having a lid to itj enters a 
little way into the second, and shuts tight upon it. And, 
lastly, by the handle AFD, the whole of die apparatus 
may be moved bodily; and a wadded cloth, RSTU, is 
made to wrap up the whole, when required. 

In this description we take it for granted that the Cal4^ 
facteur will only be used for heating water, boiling pro- 
visions, or makiilg bouillon or soup. To make it usefql 
as a steamer, some alteration must be made in its con- 
struction. 

From the description we have given, it will be seen that 
the doublet coveruig of the great vase ABCD, the inner vase 
I, and, lastly, the vase with its cover P, being filled with 
water^ and the capacity of water for heat being very great, 
by putting a fire under all this mass, we create a conside- 
rable reservoir of permanent heat ; particularly if, by em- 
plpying the wadded cloth above mentioned, it is prevented 
froitn escaping through the joints of the cylinders. Ad^ 
to which, the advantage of producing the heat very econo- 
mically, from the charcoal being burnt between surfaces' 
adapted to absorb powerfully aU its heat, and from the 
product of the combustion passing in very minute layers 
between the strongly-conducting partitions, and there can 
be very little doubt of the great efficacy of the Cal4facteur^ 
partici^larly in the preparation of houillon. We shall enter 
into some details relative to this latter : and the modifiea-' 
tions necessary for the rest may be easily conceived. 

After having placed the water and meat in the interior 
vase, which may be called the marmite*, the exterior vase' 

* See the following Article. 
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having been also previously filled with water^ a fire is made 
with small pieces of charcoal on the hearth ; that is to say, 
in the sheet-iron disk eg : the marmite is now put on with 
its covering vessel : it should at first be placed so that its 
edge may not entirely fall on that of the great vessel; 
which is managed by taking care that the three small pro- 
jecting pieces attached to the ledge do not correspond with 
the three small openings in the edge of the outer vessel. 
There will be sufficient room left for the carbonic acid 
gas to escape. — J^U is left in this state, until the water 
in the outer vessel begins to boil*, and also what is con- 
tained in the marmite^ which must now be uncovered, 
skimmed, and supplied with salt {Tnd vegetables : then the 
edges are brought close one upon the other, by bringing 
the projecting pieces to fall into the openings above men- 
tioned : the water contained in the upper vase P, which has 
been evaporated by the first ebullition, must be replaced; 
the register HC is pushed home ; and then all access to 
air is cut off. The whole is now covered with the wadded 
wrapper, and the fire goes out gradually. There is no- 
thing more to do, than, at the expiration of six hours at 
most, to take out the bouillon (the meat and vegetables), 
which will be found perfectly done, and the water in the 
surrounding vessels will be hot for any purpose required. 
The advantages of this apparatus are easy to be con- 
ceived. It is well known, that, to obtain a good bouillon, 
even with the very best viands, the fire must be kept so 
moderate, that the pot shall never boil, but merely simmer, 
to prevent the evaporation of the aroma. The cal^facteur 
answers this essential condition completely ; as it remains 
at the same moderate temperature during the whole time 
necessary for bringing the whole to perfection. It costs, 
little, and "requires scarcely any care ; the meat is cooked 
to a nicety ; and the bouillon is better than that made in 
the common way: besides which, the exterior covering 

♦ This is known by a smaU appearance of vapour at the extremity M 
of the tube LM ; and is produced, generaUy, in 36 to 40 minutes. 

Tech. Rep. Vol. VI. o 
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contains many litres of hot water, which may be used for 
washing ; the meat and vegetables may be kept warm for 
several hours after they are done ; and the marmite may be - 
filled entirely, or not, without depreciating the quality of the 
isoup ; which would not be the case, if done in the ordinary 
manner. The whole operation may also be effected with 
Very little personal attendance ; an advantage of great im- 
portance to the sick, and to working-people, who, on 
returning from their work, may find a comfortable meal ; 
which it would have been impossible for them to have, if 
it had required their attention to cook it. 

This machine is not only good for making louilloriy but 
may be used for all kinds of provisions ; saving a very con* 
siderable quantity of fuel ; and, on the whple, possess- 
ing the following advantages: — 1. Saving of fuel;— 
2. Saving of time ; — 3. Facility and convenience in operating; 
— 4". More certainty of success; — 5. Heat retained at * 
will for a great length of time, without inconvenience or 
expense ; &c.— The use of this machine should therefore 
be more generally adopted, particularly among the poorer 
classes of society*. 

M. Thenard, who continues to use this caUfacteur, has 
observed, that, in operating in the above manner, he found 
that nearly two-thirds of the charcoal remained uncon- 
sumed ; and that it only required a little fresh access of 
air, and to allow the carbonic acid gas to escape, to cause 
the ebullition again to take place at any time, and then to 
shut the register : but if he wished to avoid this trouble, 
after having skimmed the marmite^ he left, during the 
course of the coction, a passage, of a few millimetres wide 
only, between the end of the register- plate and the circular 
hole ; and, in order to sav^ the trouble of measuring this 

* Mr. Lexnalre has fixed the prices of hia machines as follow : 

No. 1. for cooking lib. of meat with 21b. of water, 15 francs. 

2. 2 _ 4 : 18 

3. 3 6 22 

4. ; 4 . , 8 — 27 

5. ^ 5 ' -10 ■■ 32 
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distance, he perforated the end of the register-plate with 
several very small holes ; their number and size being de- 
termined by experiment. M. Lemaire has no doubt that 
this w31 be found to be an improvement in his caUfacteur. 

In using this apparatus as a steamer, the upright pipe 
L'M', affixed to the side of the steam-vessel V, fig. 2, is 
to be placed over and surrounding the pipe LM of fig. 1, ; 
when the steam will enter at an orifice^ N, made in the 
lower part of the steam- vessel, as usual. This vessel must 
be provided with a ring of water for its lid to dip into, to 
prevent the escape of the steam ; and also with a proper 
safety-valve. 

The cal^facteur may also be used to bake bread &c. by 
changing the marmite I for the iron pan I', fig. 3. ; which 
is let down into the body of the calefacteur, by me^s of 
its two handles A' and E', within a proper distance of the 
charcoal fire ; the bread &c. to be baked being laid in the 
pan ; and the heat will be uniformly diffused through the 
holes made around the bottom plate of the pan for that 
purpose : the upper vessel P' also may be employed^ in 
addition to the pan, tQ contain other articles to be heated 
at the same time ; and its central tube may be more or less 
closed, by the small plate in the cover, p, of it, being turned 
over it, as required. The register HC must also be only 
partially closed, so as to keep the charcoal alight, during 
the operation of baking. 



XXXV. — On the French Marmiie^ or Pot-^u-Feu : and on 

preparing Bouillon with iL 

WITH A FIGURE. 

We shall make no applogy for laying before our Readers 
the following extract of a Letter from an intelligent Cor- 
respondent at Paris* as it relates to the mode of preparing 
two of the principal daily meals of a large part of the in- 
habitants of that great 'metropolis ; and, at the same time, 
serves to illustrate tha. great advantages of the improved 

o2 . 
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marmiie^ as now manu&ctured liy M. Lemaire, and as 
described in the preceding Article of this Work. 

" My little boy having been ill of a fever for forty days, 
I have learned from his attendant how to make the cele- 
brated soup (houillonj of Paris : and finding it to be supe- 
rior to any that I ever before tasted, I take the liberty to 
send jou the directions necessary to enable any one to pre- 
pare this cheap and desirable food. 

" Earthen-pots with covers, (see Plate IV. fig. 4.) made 
l;o hold firom one .to seven pounds of meat, are found ip 
every family. The marmite bought for me was for on^ 
and-a-half pound only : this quantity of lean meat (hcevf- 
maigr^X was always part of the leg or shoulder : it was 
put into the mafmii^f which was then filled up with cold 
water, about five pints, and placed on the hearth, close to 
the wood-fire;, and when it began to simmer or boil 
gently, it threw up a scum, which was carefully taken off 
from time to time with a spoon, for the space of three- 
quartdrs of an hour, which perfectly cleansed the mea); 
and water from every impurity. Then were added salt, a 
caiTot, half a parsnip, a turnip, ai^obion, two large leeks, 
and a little celery. After these additions, the ppt re- 
mained covered at .the fire^ and was kept just simmering 
for six hours more^ supplying with hot water what had 
f vapprated. The soup was highly fragrant and delicious, 
the meat was almost converted to a jelly, and a more nu- 
tritious aliment I never tasted. The meat and vegetables 
for our pot-au-feu cost only twelve sous, or sixpence ster- 
ling— ra cheap dish indeed ! ^ 

" This marmite was of the smallest size. The best house- 
wives, if they have a large family, put into their marmite^ 
besides the lean beef, one or two calves-feet split in halved, 
a good cabbage &c. &c. ; always taking care to have not 
only sufficient for dinner, but also fot breakfast next day; 
this kind of soup, when made hot, constituting the daily 
breakfast of a great proportion of the inhabitants of 
Paris.** 
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SOLDERS FOR COPPER. 

There are two kinds of these solders ; the one for hardy 
and the other for soft soldering. The hard solder is made 
with eight parts of copper and one of zinc 5— the copper 
being first melted in a crucible ; during which operation, 
the zinc is also heated. , When the copper is melted, the 
zinc is thrown hot into it : the crucible is then covered, 
and the whole well shaken together. In iabout two minutes, 
the metal is poured out, through the twigs of a birch- 
broom placed over a proper vessel filled with water. 
The metal is, by this process, divided into small grains + ; 
after which, it is well washed, and kept for use. This 
solder is very fusible, and at the same time malleable. 

An alloy, composed of three parts of copper and one of 
zinc, also makes a good solder. 

In general, the solder i? harder or softer, in proportion 
to the quantity of copper employed. The more copper is 
used, the harden* is the solder, but less fusible. The 
highest degree of hardness is produced, when 10 parts of 
copper are united with one part zinc ,* but this is also the 
least fusible. Solders of different degrees of fusibility 
are often required, particularly in cases where several 
pieces are to be soldered one to the other. The least 
fusible solder is employed in the first place; and the other 
degrees in proportion to the number of pieces to be sol- 
dered. By adopting this precaution, the first soldered 
pieces are not affected by the degree of heat necessary for 
joining the other pieces. 

Soft solder is a mixture of two parts of tin and one of 
lead, poured into ingot-moulds. It is used with a hot iron, 
as the plumbers and tinmen use it. 

SOLDERS FOR BRASS. 

Two kinds of these solders are also employed ; — the 

* From the Diclunmaire Teehnologique, 

•f Another and better mode of granulating speltar-sokler has been 
described in Vol. I. p. 432. of this Work. 
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hard and the soft. The hard is made m the same manner 
as that for copper, but of brass and zinc ; and the pro- 
portions may be varied from 16 parts of brass and one of 
zinc, to two parts of brass and one of zinc 

The soft solder is made of six parts of brass, one of 
zinc, and one of tin. The brass is first melted ; the tin is 
then added ; and, lastly, the zinc ; which last metal should 
be first well heated. The whole is then agitated^ and 
divided into grains, by the process above explained. 

It is always necessary, before soldering, to clean the sur- 
faces well, which are to be soldered, either with a file, a 
scraper, &c. 

XXXVIL— On the Preparation of Sour-Crout* 

Sour-Crout is so called from the German Satier-Krauty 
signifying sour-cabbage. In the north of Europe^ this 
wholesome article is much in use : it is also very convenient 
for long voyages. 

Sour-'CroiU is made from the large white cabbage, in the 
following manner. After taking off the large loose outer 
leaves, and cutting off" the stem, the head is cut into thin 
slices, by a kind of shave or plane, or such instruments as 
are employed in England for slicing cucumbers, but 
broader. The slices fall of themselves to pieces, and are 
placed in a tub (an old wine-cask is preferable, or one 
which has contained vinegar or brandy); a layer of com- 
mon grey salt being first sprinkled over the bottom, and 
upon this the cabbage, in a layer of three or four inches 
thick; on this is to be strewn a handful of juniper-berries 
(juniperus communis) y or carraway-seeds (carum-carvij ^ as 
an aromatic. Then, a second layer of salt is put in ; next 
a layer of cabbage, as before ; and then the berries or seed; 
and so oh, till the cask is full. When the second layer is . 
put in, it is necessary to begin to beat the cabbage well 
down, with a wooden rammer made for the purpose ; or, 
by putting a man into the cask, with boots on, to tread it 

* From the Dkiwn%aire Ttchnoiogiqui. 
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down. As each layer is put in, it should be pressed oj^r 
trodden down ; and when the cask is full, a layer of salt 
should be put over the whole. The «alt ought to be in 
the proportion of about a pound to 50 cabbages. ^ 

The last layer of salt is covered with the large green 
cabbage-leaves, over which is stretched a wet cloth ; and 
the whole is covered with the head of thie cask, which is 
loaded with weights, 100 or 1501b. at least, to prevent 
the massTrom rising during the fermentation. 

The cabbage, thus pressed and covered with salt, loses 
its water of vegetation, which dissolves the salt, and be- 
comes acid, fetid, and turbid : this must be drawn off by a 
cock, and fresh brine poured in, which is also to be re- 
newed in a few days, and continued to be renewed till the 
brine issuing from the cock has no longer any ill smell, 
which is the case, generally, in 12 to 18 days, according 
to the temperature of the place where it is kept, which 
must not be too warm. 

Sour-crotity thus made, and preserved in a cool place, 
will keep good for a year. It has a decidedly acid taste, 
and a particular strong flavour, which is not found to be 
agreeable, at first, to those who are not accustomed to it. 
Those who do not like this flavour may soak the crotit for 
some time, and wash it in warm water. 

To preserve the sour-crout at sea, it must be well washed, 
put into another cask, and fresh brine added ; then newly 
pressed, and the cask closed with great care. Casks 
which have contained brandy are best for preserving sour- 
crouL When it is feared that it may begin to ferment 
afresh, the brine should be renewed ; or, if fresh brine 
cannot be procured, the old must be drawn off and boiled ; 
taking care to let it get cold before it is returned into 
the cask. If a very little sulphuric acid, or, which is 
still better, sulphate of soda, be put into the brine, it will 
more completely insure its keepkig good. 

Sour-crout, which is a common article of food through- 
out the north of Europe, is wholesome, and much easier 
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of digestion than cabbage in ltd natural state. Thos6 Who 
are accustomcfd to it, enjoy it xmiich. It is considered an 
excellent antiscorbutic ; which^ for long sea voyages, is a 
most valuable quality ; for which reason, the English lay 
in a good stock of It, for the us^e of their navy. To the sour- 
crout is attributed the high health of the ships' crews 
which accompanied Cook,- in his voyage of three years, 
round the world : it was served out to them two or three 
times a week. 
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XXXVIII.— On the Culture, Properties, and comparative 
Strength of Hemp and other Vegetable Fibres. By the 
late Dr. William Roxburgh, Superintendant of the 
Hon. East-India Company*s Botanic Garden, at CalcuttdJ^ 

*' I WAS. rather surprised, on my return to Bengal (in 1799), 
to find that the Directors had sent out a person (Mr. Sin* 
clair) to establish the cultivation of hemp, a thing I haijl 
begun some time before. Even on the coast of Coromandel, 
ten or twelve years ago, I made a most successful trial, 
the result of which was laid before that Government, tjp 
be Sent to the Hon. Court of Directors ; and again in Ben- 
gal, since my appointment to the station I now hold. Mr* 
Sinclair is dead, and the experiment is still carried on in a 
most expensive manner ; whereas it could be continued, 
where it was at first begun, in the Botanic Garden, at no 
expense, and with more prospect of success. Should Go- 
vernment continue to be the cultivator, the price will be 
enormous. Eighty pounds weight is all, I believe, that is 
,yet forthcoming, and costs from 10,000 to 20,000 rupees. 
Such experiments throw a complete check in the way of 
all attempts to introduce new, or improve old branches 
of agriculture and Commerce. A small premium should 
be offered to the Natives, and honorary rewards to Eu- 
ropeans, after the example is set on a small and not ex- 
pensive scala 

* From Vol. XXII. of the Transactions of the Society for the En- 
couragement of Arts, Manufiictares, and Commerce. 
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The Botanic Garden was at first made very large^ four 
times more than was necessary for such a garden ; the in- 
tention of which was merely to make experiments^ and 
to invite the Natives to see and profit by the examples in 
husbandry carried on there. 

A quantity of my Bow-string flax was, I understand, 
sent from the coast about two years ago, for the Directors. 
I could wish to know what was done with it ; for, to me, it 
seems to be the strongest vegetable fibre we are acquainted 
with. I mean to send some by the January ships firom 
hence, and wish that its qualities may be properly examined 
by the Society for the Encouragement of Arts." 

*' Another object, of more national importance, which I 
recommended to this Government, before I went to the 
Cape, was the growth of one of the most noble of the 
palms, the arrow, mentioned in Marsden's History of Su- 
matra (page 77) ; and said to yield, at an early age (from 
five to seven years), fibres ready prepared by nature, 
flexible, strong, and most durable, and the most convenient 
for cables and cordage of all kinds that can be dei^ired; 
It also yields great abundance of palm-wine, which can b^ 
converted into sugar or ardent spirits ; and when the tree 
is old, its pith is the basis of the sago we so much value. 
I have distributed many hundred plants ; aiid have still a 
great number in the Gardent, besides many thousand 
seeds in the ground. Drawings, and a description of this 
most valuable tree, were sent to the Directors, under the 
name of Sagtierus Rumphii ; but as the trees from whence 
they were taken have advanced in size and age, a new set 
of drawings, and a new description, or the old ones cor- 
rected, becomes necessary. They will be sent to the Direc- 
tors this season." 

" (1801.) — ^For these last twelve months, my attention 
has been much taken up in collecting and comparing the 
various vegetable fibres of Asia, &c., used for cordage, 
cloths, and paper. The results of these I have lately pre- 

t Feb. 1801.— About 100,000 plants I^ve h^en reared in this Botanic 
Garden, since the date of ijib letter. 
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sented to the Supreme Government, to be sent to the Hon. 
the Court of Directors/' — " This Paper may be interesting 
to the Society of Arts &c,y particularly at this time, when 
the attention of all good patriots is drawn towards the dis- 
covery of a substitute for Russian hemp. This Paper, 
with my former Essays, contain much information on the 
subjects therein mentioned. 

The sun of the Hindoos, which is the prepared fibres 
of the bark of a well*known Indian plant, the Crotalaria 
Juncea of Linnaeus, still appears to me to be the most pro- 
mising substitute for hemp, which has come to my know^ 
ledge; I mean, when every circumstance, relative to its 
quickness of growth, its being already universally known 
and cultivated by all the nations of India, its low price, 
pliableness, strength, durability &c. &c., are taken into 
consideration. All that can be necessary for the pro- 
curing and transporting to England any quantity of this 
material, is to ensure to the cultivator a certain price and 
ready market for the commodity ; and to have it properly 
cleaned and packed, to render the freight as low and con^ 
venient as possible. Cleaned samples of this very sub- 
stance were sent by me, six or seven years ago, to the Di- 
rectors ; so that the fault is not mine, if it is not already 
better known than it seems to be. 

The discovery of a substitute for Russian hemp 13 
certamly an object of the first magnitude. If sun is found 
to be the best substitute yet discovered, and costs in India, 
say, when properly cleaned, ten pounds per ton, and the 
freight sixteen pounds, there will still be a considerabltp 
profit to the merchant, particularly in times of war ; for, I 
believe, it rarely happens that hemp sells as low in Lon- 
don as thirty pounds per ton." 

" Observations on the Culture, Properties, and comparative 
Strength of Hemp, Sun, Jute, and other Vegetable 
Fi^KBSp the growth of India. 

Hemp, considered merely as an article of trade, is ah 
object of the first importance to the merchant; but, when 




Roxburgh on the Culture of Hemp^ ^. 187 

we reflect on its various uses^ and observe that hardly any 
art can be carried on without its assistance, or of some 
other substitute, the objects it embraces are immense^ 
and there are few that better deserve the attention of the 
philosopher or intelligent artist. Cordage makes the very 
sinews and muscles of a ship; and every improvement which 
can be made in its preparation, either in respect to strength^ 
pliableness, or durability, or in bringing to light substitutes 
equally good or better, particularly where hemp itsdT 
cannot be had, must be of immense service, particularly 
to the mariner, and to the conunerce and the defence of 
nations. 

The cultivation of this important plant in our Colonies 
has not only, at all times, met with encoiuragement from 
the Government, but also, of late, from the jBast-India 
Company in Bengal, where extensive experiments were 
begun by the late Mr. Sinclair; and^ after his death, carried 
on by Mr. Thomas Douglas, on the culture of hemp and flax, 
on account of the Hon. Company. A clear and impartial 
statement of these trials is to be wished for ; as it will, no 
doubt, throw much light on the cultivation of hemp in 
India, and enable us to proceed with greater prospects .of 
success than ever. 

My own experiments and inquiries on the same sub- 
ject, both on the coast of Coromandel and Bengal^ have 
been many, though not extensive. Their result leads me 
to think, that hemp may be cultivated to great advantage 
over the interior parts of Bengal and Bahar ; where the 
seed should be sown about the periodical rains, or earlier, 
if there have been frequent showers, on elevated spots of 
rich loamy soil, such as the Ryots cultivate tebacco, sun, 
and paat on, near their habitations. In situations of this 
nature it thrives well, and will be easily attended to. At 
first, some encouragement will certainly be necessary, to 
induce the Ryots to undertake this new branch of agricul- 
ture. For, although the plant is perfectly familiar to every 
Hindoo, yet the cultivatidki, on an extensive scale, for 
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tlie fibres of its bark^ is perfecdy unknown to them. I 
wouU therefore suggest^ that they should pay no rent for 
the ground so occupied for a certain period ; that seed 
should be giv€|n gratis ; that they should be insured a cer- 
tain price for the hemp ; and, finally^ a reward or premium 
to the person or persons who produced the greatest quan- 
tity of the best hemp within a stated period. 

;In many parts, of Bengal, particularly where the land 
is so low as to remain humid through the dry-weather sea- 
son, hemp thrives luxuriantly during the cold season ; but 
as the water is then too cold for macerating the plants to 
the greatest advantage, one day in June, July, or August, 
has more effect in loosening the bark than eight in De- 
cember, January, or February ; consequently, the pro- 
longed unmersion injures the quality of the hemp much. 
The rainy season is therefore preferable for the cultivation 
and maceration, even if the plant grew' better during the 
cold, which is by no means the case, particularly on lands 
elevated above the level of the annual inundation of the 
low rice-fields. We must therefore content ourselves with 
one crop in the year ; for it is a very false notion, and a 
very prevailing one, that the fertile fields of Asia produce 
^ least two crops annually : as well might we say, that the 
fertile lands of England yield at least two, because a 
wellnnanaged garden, near London, or some other large 
otyr will produce repeated crops in the year : so in India, 
by great care and industry, a spot here and there will pro- 
duce two or more crops. The burning heats of Asia, while 
they last, are as unfavourable for vegetation, as the frosts 
of winter in Europe. 

' Besides hemp and fiax, the vegetable kingdom, parti- 
cularly that natural division called by Linnaeus Columni" 
JeriBy abounds in plants which produce materials fit for 
cloths, paper, and cordage : almost every nation or coun- 
try possesses something of the kind, peculiar to itself. To 
ascertain what these are, as well as to find out new ones ; 
to try their comparative stren^h, durability, texture, &c.; 
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has, at various leisure hours, employed my attention fot 
, <many years past Drawings and descriptions of many of 
them have been already laid before the Hon. the Court of 
Directors. There are, however^ some others, which re- 
main to be brought under view, and compared with the 
kinds we are best acquainted with, which Ilutve attempted 
in the following experiments. Many other sorts are also 
mentioned by various authors and travellers, of which I 
know nothing more than the names. Two of these are 
mentioned by Marsden^ at pages 75 and 76 of his History 
of Sumatra. Others arejpeculiar to Pegu, &c &c. These 
I must omit for the present, and confine myself to such as 
I am more intimately acquainted with. The better to 
enable me to proceed in this inquiry, I have cultivated, in 
the Botanic Garden at Calcutta, many of the plants them- 
selves which produce the materials hereafter mentioned^; 
prepared their fibres by maceration, &c. as with hemp and 
£ax in Europe; and, to compare their strength, (plain; 
tanned, and tarred,) had them made into cords, composed 
of three simple y^ms, as nearly of the same size and hard<i^ 
ne^s as a Hindoo rope^maker could make them; but, ill 
spite of my utmost care, they were always too hard twisted, 
to be of the greatest possible strength*. Of each sort 
there were six, when the]:e was a sufficient quantity of the 
fibres. Three of them ^re about the size of a log-line^ 
Bxxd three a size larger than a whip-cord: one of each size 
and sort were kept white : the average number of poundi^ 
which broke them, (for repeated trials were made, and 
always with lengths of exactly four feet), will be f<Nmd in 
the first and second columns on the right of the annexed 

* The experiments of Reaumur, Sir Charles Enowles, and Bu Hakel^ 
uniformly prove, that when bempen-jcopes ai», twisted to the UAial hard^ 
ness, which is that which brings them to two-thirds of the length of their 
respective yams, their strength is lessened by nearly one-foorth, when' 
•compared with ropes, consisting of the same i]umi)er of the sttoe yama,' 
twisted up to only three-fourths of their length. There wUl be no.di|^ 
culty in accounting for this difference ; if w6 consider, that a skein of 
fibre may. be twisted so very hard, as to break wilk ^y attempt to twist 
it harder. In this state, the fibres are already strained to the utmost, and 
cannot support any weight or additional strain. 
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Table. One of each was tanned * with the astringent fruit 
caUed gaub by the Bengalese^ (Emhryopteres Glutiniferce, 
Roxb. Coromandel Plants^ Vol. I. No. 70.) Their strength 
is represented in the third and fourth columns. And^ 
lastly, one of each sort was tarred.— Their respective 
strengths will4)e found in the fifth and sixth columns. 

We know the tanning principle strengthens the fibres of 
leather (animal fibres) ; but it is not so clear that its ope- 
ration on vegetable matter is uniformly the same. The at- 
tention bestowed to ascertain this point, in these experi- 
ments, win at least throw some light on the subject; and 
may induce others, better qualified, to extend the inquiry 
(here in India), where tanning materials abound. 

Another point, of the utmost importance to he ascertained^ 
is, whether tanned ropes will be preserved by the tan, with 
which they are impregnated, when stowed away wet ; as tarred 
ropes are preserved by the tar, when so circtwistanced. It is, 
nevertheless, a well-known fact, that Jarred cordage, when 
new, is weaker than whife ; and that the difference increases 
4fy keeping. Tar can therefore only be employed to preserve 
cordage, and not to strengthen it ; so that if the tan will add 
strength, or even not weaken vegetable fibres ; and at the same 
preserve them ^ of how great advantage to the nation would 
the discovery of a convenient ^practicable process be ! for all 
cordage, eocposed to be alternately vei-y wet or dry, requires to 
he impregnated with a preservative. And, to conclude this 
long note> I beg to observe, that tar is not the produce of 
the warmer parts of Asia. Are we, therefore, tp conclude, 
that no material, the produce of these parts, can be applied 
for the same end ? Let us not entertain any such idea. 
Nature is abundantly kind, and furnishes every country and 
climate with what is most proper for the use of its uihabitants. 

* The idea of tanning cordage is far from being new; for tbe fisher- 
men of Asia, as well as of Europe, not only tan their nets and lines^ but 
also their sails, to give them additional strength and durability. The 
same process might be productive of the same effects, if employed on 
cordage made of the materials (Nos. 2, 5, 6, T, 8, and 15) sTpecified 
in these experiments, which induced me to recommend its being tried 
with n<n-cordage, in my Letter tp the Board of Trade, in August 1797. 
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COMPARATIVE STATEMENT OF THE EXPERIMENTS. 
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This statement can Ofily be deemed on attempt towards 
ascertuning their reladie strength; and though they are 
the aversge results of several trials made on the strengm 
of each cord, pliun, tanned, and tarred, yet I must acluiow- 
' ledge they cannot be deemed any thing more tfaan a fipt 
essay, chiefly owing to tbe hnes being ill-laid ; some bei!^ 
more,' 'aAd ^ome less twisted, and by no means to'be'cpm- 
pared with those of Europe: for,' in some nisttincei, I 
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found a small one sustain a greater weight than a mUdht 
larger^ made exactly of the same materials. It is there- 
fore m; intention to repeat them on a larger scale^ and, if 
possible, with better-made lines ; for every thing depends 
on their being exactly of the same size and degree of twist 

The cords, when the trials were made^ hl^i been kept 
about six months after they were prepared, chiefly witH 
the view of allowing the effects of the tan and tar to take 
place. The results of these experiments shew, that tan 
has, in general, added strength, while tar has had a con' 
irary effect j and in no instance is this more clearly evinced, 
than in the common hemp (CannabisJ cultivated in Bengal. 

To Ejoo and Coir, neither tan nor tar seem applicable ; 
and in several of the other experiments, I had not a suffi- 
cient quantity of the materials to make the necessary num- 
ber of cords, viz. six of each sort, t6 try with ism and tar, 
as wellas in their natural state* At some future period, I 
hope to be more fortunate in procuring larger supplies 
of the materials, and also to add some other sor(s, such 
as the— 

Rajemahl bow-string fibre, the produce of a new species 
of Asclepias, discovered by William Roxburgh, junioTj 
amongst the Rajemahl Hills ; 

New Zealand Hemp ; 

Hibiscus Cannalinus, and some others of the same natu- 
ral order fColumniferceJ ; for, in general, their barks 
abound with strong fibres ; witness the foregoing Table, 
where $ix of them are to be found ; 

The leaves of a new species otAndropogon ; &c. &c. 



APPENDIX, 

^tjOfUHiniiil^ Remarks on some of the Plants mentioned in the 

foregoing Table. 

No. 2, Hemp, or Cannabis Sativa;-^Banga, in Sanscrit; 
jSunga, hungh, or Bung, of the Hindoos ; Bang, of the 
^Persians \ Kinnut, of the Arabians ; — is, no doubt, our own 

Teck Rep. Yol yi. p 



" JT" . 1 



194 Roxburgh on the Culture of Hempy Isfc. 

famous plants now so cominon and useful in Europe. I 
have, at different times^ examined various figures apd de« 
^eriptionsj as well as the plants reared from European 
seed^ comparing them with our Indian plant through^ ilk 
various stages ; and can discover no difference^ whatever, 
not even to found a variety upon. Perhaps few vegetabljes, 
jso widely diffused over almost every part of the knowh 
world, and under the immediate management of man, have 
undergone less change. It is perfectly familiar to all the 
ziations of India ; I may say, of all the warmer parts ^f 
Asia; yet 1 cannot discover that the fibres of the latk 
have ever been employed for any purpose. It is cultivatedt 
in small quantities, everywhere, on account of its nar^ 
cotic qualities. The leaves of the male plant, and the 
flowers of the female, are the parts in most general use. 

I have repeatedly applied for the seeds of all plants 
reared in China, and the other couij^ries to the eastward 
of the Bay of Bengal, as well as to almost every other 
part of India we have any communication with, for' an 
account of the plants employed to supply materials for 
clothes and cordage, and for their seeds ; but could never 
learn that Cannabis was one of them ; nor were its seeds 
ever sent to me as such. 

No. 4. — The great strength of this substance makes it 
a very desirable object. The fibres in these experiments 
were taken from trees growing in the Botanic Garden ,at 
Calcutta, where they thrive well. I could observe, during 
the trials made in breaking the cords of this substance, 
that they were not so elastic as those of Coir ; which will 
probably render it less fit for cables,.but better for many 
other uses. Coir is certainly the very best material yet 
known for cables, on account of its great elasticity and 
strength. . 

{J'o he continued^ 
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XXXIX.— .TABLES OF CANDLE-LIGHT; for Mean Time. 

By B. Be VAN, Esq.* 
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XL.'— Ow Temporary Weighing-Machtnes, By B. Bevak, 

E$q, Civil Engineer. 

DEAR SIR^ Leight&n Buttard, Jug- 2% 16341 

It may perhaps happen to Bome of your Readers^ as it 
has occasionally to myselfy to be in a situation where a 
proper machine for measuring forces cannot readily be ob- 
tained, when the measure of a force is required, or wben it 
is desirable to. know the weight of a particular substance. 

The following description of a very simple and cl^ap 
instrument, for these purposes, may be acceptable to some 
ojp your Readers. 

If the weight to be fpund^ or force to be measurec^ doeii 
not much exceed 201b., take tiyo pieces of deal or oak$ o^ 
any stiff wood about 1 inch in diameter and 3 feet in lengthy 
and with a piece of packthread bind them together at 6ne 
end, for about 3 or 4 inches in length; to the other end of 
one of the rods fasten the weight to be ascertained, or the 
force to be measured^ while the corresponding end of ihis 
other rod is securely held: the mutuail deflection of the 
rods, by the weight or force, may then l)e measured by U 
common rule, and noted down; and, when opportunity 
serves, the value of the observed deflectioti may be corredtly 
ascertained by proper weights. ^ 

If the weight to be found, or force to be measured, should 
amount to 80 or 1001b., the diameter of the rods shc^d b^ 
something more than 1 J inches; or if such rods cannot lie 
olbtained, let the 3-feet rods of 1-inch in diameter be bound' 
together at each end for the space of about 2 inches, aind thtr 
same observations made on the mutual deflection bf the* 
centres of the rods. ' '' 

If two ash-poles of 6 feet in length and 2 inches in diame<- 
ter be used in the latter mode, a force of more than 270 lb: 
'may be measured, and the rods will separate about 3 inblies. 

A neat temporary instrument for mefisuring forces lAaj 
be made in the manner of an archer! s how \ attaching ihe 
weight/or force to be measured, to the middle of th^ c^^d^ 
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^hile the bow is fastened to some fixed substance, and 
measuring the deflection of the cord from the straight line; 
and, at a convenient opportunity, find the value of the de- 
flection^ as above. 

I am^ Dear Sir, yours &c. ' 

T. Gill, Esq. B, BevaN. 



XLI. — Description of a Diagonal Blocli-Pavemerhti adapted 
to Paving the Streets of London. Communicated ly 
. Henry W. Re VELEY, E^g. Civil Engineer. 

Sir, 33, King Street Wett, Bryamtone Sqttare^Au^. 16, 1834. 

I HAVE lately directed my attention to a species of Block- 
Pavement, which is made use of in Florence, Pisa, Leghorn, 
imd other cities of Tuscany, as being particularly adapted 
to paving the streets of London. During the last winter, I 
prepared a small model of this pavement, for the purpose 
of presenting it to the Society for the Encouragement of 
Arts &c. This model, which the Society did me the honour to 
receive, is deposited among the collection of Models at their 
Rooms in the AdelphL Since that period, I have con- 
structed another model, upon a much larger scale, and more 
complete in every respect than the former; which I shall be 
happy to submit to your inspection, or to that of any of 
your friends, whom the subject interests. I shall also take 
the liberty of preparing a sketch, for the further elucidation 
of this mode of pavement; which I purpose sending you, 
in time for insertion in your ensuing number: in the mean 
time, the following description and particulars will, I trust, 
{urove not uninteresting. 

This pavement is composed of blocks of granite, which 
vary in their dimensions, from nine to fifteen inchesi in 
width, and from eighteen inches to three feet in length. 
Their depth will vary from six to ten inches, or even a 
£pot| according to the weight to be sustained. 

These blocks are disposed in regular courses, according 
to their respective widths, and form ^n angle of fortyrfi^e 
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degrees with the centre-line of the street. This disposition 
is termed, by workmen, " Herring-bone FashionJ* 

The grooves, furrows, or ridges are perpendicular to the 
courses, and, consequently, form also an angle of forty-five 
degrees with the centre-line of the street. 
. The same construction, with the exception of the fur« 
rows, serves also for the flags of the foot-pavement 

The following are the principal advantages of this mode 
t>f paving: 

The blocks are of the form and dimension in which they 
are most easily obtained from the quarry. Thili offers a 
^considerable advantage, both as to dispatch and economy. 

.The angular principle, which pervades the whole of this 

method of paving, enables the workmen to lay the blocks 

in so compact a form, that the pavement presents one solid 

^ mass of granite; and thus prevents, in great measure, th^ 

wear and tear occasioned by heavy-laden carriages. 

The shocks created in the present pavement, by the feet 
4>f horses, and by the abrupt paissage of carriage-wheels 
from one course to another, and from stone to stone, are 
entirely removed, by the pressure being gradually distributed 
over more than one stone. at the same time. 

In streets paved according to this plan, both horses and 
carriages may approach the foot-pavement without danger 
or inconVemence. 

The mud, dirt, and dust of the streets, will, in great 
measure, disappear. 

The grooved surface of the blocks will most effectually 
prevent the slipping or sliding of the horses. 

The pavement is of a very durable nature; and when it 
is, at length, nearly worn smooth, it may be restored to its 
odginal state, at a very small expense. 

The necessity of opening the streets, by the Gas and 
Water Companies, is a very strong inotive for the adoption of 
the proposed plan; for, however frequently such a necessity 
may occur, this pavement may be quickly relaid, and will 
immediately be restored to its original firmness and stability* 
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According to the system in present use^ the s\irface of 
the street is paved with small hlocks of granite^ ahout nine 
or ten inches long^ as many de&p, and five or six inches 
wide. In the proposed diagonal block-pavement, the stones 
will be of the same depth as the former ; whilst the whole 
surface of the granite will be increased, in proportion to the 
increased size of the surface of the blocks of which it is 
composed. The actual paved surface will therefore be 
greatly increased in solidity and durability; since a con- 
siderable space, occupied at present by interstices filled 
with soft mud, will, by the system proposed, be formed of 
granite. 

When the large blocks have become thinner, from the 
constant friction to which they are subjects, they may be 
removed from those parts which form the greatest thorough- 
fares, and transferred to other less-frequented spots ; and 
when, at length, they have become too thin for the carriage- 
ways, they will finally serve as excellent fiags for the foot- 
pavement 

The total expense of laying down the proposed Dingon&l 
Pavement in the streets of London^ exclusive oi making 
the ground, would probably not exceed IO5. 6d. per square 
yard. 

Should it appear, at first sight, from this estimate, that 
the first cost of constructing the proposed pavement exceeds 
that of the pavement at present in use, I trust that the ad- 
vantages which I have enumerated will amply compensate 
for such an apparent difference ; but, in making this com- 
parison, it must also be kept in. mind, that the manifest de- 
fects of the pavement at present in use are such as to call 
for considerable improvements, which cannot be effected 
without increasing the expenses which have hitherto been 

incurred. 

I- 

I am. Sir, your most obedient servarit, 
T. GiLL,j&*y. Henrt W. Revbley. 
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XLII. — On an Extinguishing Engine^ to convey a Supply of 
Water td Fire^. By Mr. John Ba&ton, Engineer, 

WITH FI^FtTRES. 
t SlRf iVAr 44; iSnMnr 8tree(, Guwett Sireei, Aug. 18, ] 834. 

£vliRY one must ht oon^ced of the great importance'^ 
on immediate supply ^ waJLer^ 'however small, on the jGrrf 
breaking aui of jdfirei and of die great mischief arudng 
firom any delay in afiGMrding it The late dreadfiil fire in 
GrreviUe Street, Hatton Garden, is an instance of the latter ^^i^ 
^jitoe water was not to be had for upwards of an houi^^ 
Qocasioning.ihe total destruction of two large printing esti^^ 
bliflhmenti, and the dirowing out of employment upwanbi' 
of oneikundDed individualscMtnneeted therewith : whilst thi^ 
^tihguithing ofianfdherfire^sinceii'w the immediate neigAf^^ 
bfklirhoodif ih^fgmmi byf the-fudidous applicattiJnofwatlBf^' 
imt^a^fy 4m ike alarm, being given, ib a convincing proof jcii& 
t^igireatiafficac^ of water so applied. , ,( >> 

,i^3;l|ese\(:^n8ideralions hare indneed me to connect^ mjfi* 
Patent Hydraulic Engine* with a water^ask, ^mount^i" 
pyoll ai carriage with wheels ; which I would recommend^ 
tQlbekiEqpt.eontimially full of water, ready for instant ^use^^ 
afii any time whenever an alarm of fire was raised; andp 
also, that at least one of them, or of any others with a simi^ 
W {WOvision of water, should be kept in readiness !»; 
0Yery> parish of this metropolis, besides every Fire In«; 
Sftirfintte ;C!ompany being furnished with them. By thk' 
qnsatisi an instant supply of water would be conveyed tDb> 
tbft'fif e; and, if judiciously applied^ would have a far greatest- 
QlRHStttib^ a>mudi'larger quantity, when the fire had gained^ 
w>iiQia»cend«ooy« .. jm 

r.iTte ilAide machine is sufUcisntly portable! mid ismade^ 
Qiarrow !j(iiQugb to g^iithfoughiany ^oidinary door or passage(i» 
so.aa (ta bejmmediately conveyed to the seat of the firati 
and, whi^n tb^ water oent^ned in the cask is expended^ i> 
have so contrived it, that the engine may be supplied hfwi 
hos<9 c(^pp^cted, wit}i jjbe main, in the usual manner qf fire- 
extinguishing engines* 
Jl conceive, also, that if a fire-extinguishing engine YffA 

• Described in Vol. IV. p. I S« of this Work. '^'- 
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to be provided for every vessel, the very frequent. &:fp in^ 

flhipping might be gready prevented ; and, at sea, the salt- 
water would be even more efficacious than firesh in sub- 
duing the flames : and, indeed, I woidd recommend thai 
water for my engines, in towns^ should have an admixture 
of salt, or, which is still better, of lime^ mixed with it 

In Plate IV, fig. 5, is an end*section of my Hydrauliei 
Engine, mounted upon a cask, by means of two or rnore^ 
I^mndB of iron which surround it; to which the axks^ 
wbeels, &c.^ are attached* It 'is represent as reeemng. 
witter through a hose' from themain, after having e^ppended 
the water it was previously filled with through the ver*. 
tical-pipe within the cask. A cock, the plug of which is 
reduced on one side, as shewn in fig. 6^ will permit the> 
clliigine to be supplied either way, according as the plug is 
turned. The valve or flap, with the segments, of springing!-: 
oiut pieces of metal, around three of its edges, is ih^n 
sieparately in fig. 7 : these are substituted in place of the^ 
usual leathers. The handles or levers, which work the flap^ 
are shewn by dotted lines, as in their positions when the^ 
engine is at rest : by which it will be seen that they lie 
very compactly, and one of them even close to the under- 
side of the cask. The flap, fan, or piston, works backwards' 
and forwards, in the upper part of the cylinder only, and 
delivers at each stroke about half the contents of thtf)' 
cylinder; but it may be varied, so as to give more or less^^ 
as required. The working of the piston produces a vacuum 
below it, on that side of the cylinder where the handle ni* 
raised ; and the water flows up into it, through a valve ill 
one of the two diaphragms ; which, on the handle being 
depressed, is forced up through another valve, in one of 
the two side-pipes, into the air-vessel above the workings 
oylinder ; and in the neck of this, behind, is a short sere Wed 
tube, for the noa^zle of the engine to be affixed to.* 

* l^fae vertical sucHon-pipe from the eaeh to the engine should have beeti 
represented more to the left-hand; so that the cpsk might admit fW^. 
MrsiteT as freely on the one side as th^ other. . • ur ■ I 

' ^The two dischargtnif-vnlves^ alsov should have exhibited flat faces, tiko 
the «Mc/Mri.t;a/vr« at the bottom. ' :.<''•' 
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The working-part of this engine is applicable to many 
other purposes, besides that of a fire-extinguishing engine. 
As here shewn, it forms an excellent and very convenient 
garden-engine ; but it will also make an exceedingly pow- 
erful ship's-pump, when mounted accordingly ; as well as 
answer all the purposes of pumps in general : and owing to 
the piston working perfectly air-tight, ^ I conceive that it 
may be employed as an air-pump for a steam-engine, with 
peculiar advantages ; — for instance, it works with very little 
friction ; the vacuum is as perfect as possible, and continues 
so, as fhe little wear the engine is subject to has merely the 
effect of fitting the parts more perfectly, and causing them 
to become smooth ; and the action being double, aiid the 
vacuum formed both ways, its power is greatly superior to 
that of the air-pumps commonly used with steam-en^es, 
which, only acting singly^ are greatly defective in this re- 
spect It is also equally applicable as a blast- or blowing- 
engine.- As a pump for mines, the working-cylinder should 
be fixed securely in the shaft, within ten or fifteen feet of 
Hie water ; and the connecting-rod of the steam-engine, or 
other first-moving power, should be attached to the levcir 
of the piston by a chase-mortise, so as to fix the connecting- 
xo'd farther from, or nearer to, Ihe axis of the piston at plea- 
sure, and thereby to increase or lessen the action of the 
pump : by this means, where there are a number of lifts in 
one shaft, each pump may be so regulated, that it vrill give 
the due supply to the others ; so that there will be no over- 
flowing of the water in some of the cisterns ; nor any of the 
pumps working dry, and drawing in air in others, as is fre- 
quently the case at present. — ^As a street- or house-pump, it 
;is very superior to most others ; as it can instantly be con- 
verted into a powerfiil extinguishing-enginje, provided that 
jpiipes or hose are at hand, sufficiently long to reach to the 
spot on fire. — In short, its applications are so numerouii, 
that to insert them all» would intrude too much upon the 
valuable pages of your work. 

1 am, Sir, your most obedient servant, 

T.GiLL,Esg^ John Barton. 
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XLIIL— 0« saccharizing the Fecula of Potatoes^ By 

M. DUBRtTNFAUT.* 

The i^uthor commences his Memoir by considering the 
▼ery great utility of combining Manufactures with Agri- 
culture, at least within certain limits. He thinks^ that in 
carrying on the manufacture* of sugar from beets on the 
large scale, where the great residue is employed merely fot 
feeding of cattle, it would be advantageous to make a more 
valuable use of it, even if the quantity of sugar imported 
from the Colonies should, in consequence, experience a con*> 
fliderable diminution : and, also/ that the manufacturing . 
of starch, the extraction of fecula from potatoes, of oil from 
seeds, and the manufacture of beer, are arts which the in- 
telligent cultivator of the soil ought to practise, as they m^y 
all be conducted at a very trifling expense. 

Passing on to the process of distilling from the fecula of 
potatoes, he brings forward a series of experiments ; by 
which he proves that the operation well known in distilleries 
by the name of maceration, or steeping, is the most impor- 
tant, as it conduces to saccharize the barley* Wishing, to 
ascertain exactly the action which is exercised on other 
vegetable matters in the state of fecula, when treated by 
maceration, he mixed 500 grammes of the fecula of potatoes 
with an equal weight of cold water ; to which he gradually 
added 3500 more of boiling water ; .when the whole mass 
formed a very homogeneous paste, at the temperature of 50*^ 
of Reaumur f. In this state, he added to it 150 grammes of 
ground barley-malt, and stirred the whole well together for 
some minutes, in order to mix it thoroughly ; he then left- it 
at rest, in a stove heated to 50^ of Reaumur. After Bqmp 
time, the mass, which was at first solid and thick, was coiq- 
pletely liquefied, its taste changed, and it had become sac- 
charine. On being submitted to the alcoholic fermenta- 
tion, with a little ale-yeast previously added, it yielded on 
distillation, 38 centimetres of excellent brandy^ at 19". 

* Mdm, de la Soc. Roy. tT^gr. 1 823. p. 146 + Or 1 340 of Fahrenheit. 
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M. Dubranfaut thus decidedly ascertained the property 
possessed by the malted4iariey^ of rendering the fecula 
fluid and saccharine in the space of an hour. > ' 

Stilly with a view of applying these principles in nml 
economyi the author extended his researches to the niore 
simple and least-expensive methods of employing them; 
and, in the end, he effected the separation of the fecula of 
p<ytatoes in a more convenient manner. The potatoes 
jmng rasped J or grated, very fine, 400 grammes of the 
pulp are thrown into a brewing-tub wiA a double bottomi; 
and, whUst the workmen slir and agitate it with rakes as 
i^ttoh as possiblci boiling water is poured upon it ; and aU 
tile fecula is dien converted into a paste, SO kilogrammes of 
finely-ground malt tkte then added ; and a small quantity of 
irihort wheatbn straw may also be added with advantage^ 
The whole becomes fluid and saccharine in the space of 
tiro hours. 

' <i The liquid is now drawn off^, as in brewing, and corv^ 
veyed to the fermenting- tub : the remaining mass of pulp 
is then left to drain for some time ; when a fresh quantity 
of Water, at 50^ of Reaumur is added, and the whole agii 

* 

teted as before. The liquor is then again drawn off, and the 
pidp submitted to the action of a cylindrical press. In thi^ 
itianner the greatest quantity of fermentable matter is ex* 
fUBM^ed from tlie potatoes ; the liquid is not accompanied 
frfth any kind of deposit injurious to the distillation ; and 
54 litres of brandy, at IQ'^, of an excellent taste, may b^ 
drawn off from it. The residuum may be eaten by animals. 
'This experiment proves, that by means of this change iil 
the process, the product of brandy is greater, and it pos- 
sesses a more agreeable flavour, than when the potiatoes are 
Mdik^to pulp by means of steam and agitation. Thdi 
vStttt&f introduced into the alembic is perfectly fluid ; and 
tttftrefore presents no difficulty in distilling it: the manipo. 
Mtions are not more expensive, nor complicated ; and they 
vujphe effected by the common apparatus, which is a very 
great ad vaalage. 
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: . M* DubniiifEiut . does not confine his TesearcheB merejLjr 
to. the best mdde of saccharizing the fecula of potatpep i but 
be wishes to apply them to various other art?: that pf 
brewing has not escaped bis investigation* After }iaving 
treated the fecula as before stated, he added hops to ii^md 
poncentrated the whole to 6^ of the aero^iete^r: be tbw 
submitted the liquor to fermentatjop ; which when terminatQ^ 
» most agreeable and vinous odour exhaled from it: ^iler 
acme days^ it was put into bottles^ whc^ it terminated we}^ 
and greatly resembled the Paris beer, j ;,; .^ 

. By fermenting the liquid without the addition pf .Jitfpfj^ 
and substituting the honey of Brittany in place of them>,||ff 
obtained a beer which had the taste and all thequajitifipi 
of the beer of Louvaine. But it is more pactioularly in thj^ 
miiiiiifacturing of an economical beer, which is so ufle&l to 
the. numerous class of workmen .employed in agnpultur^ 
that this invention is most valuable ; for the potat9e3 an4 
tbe< barley used in this manu&ctui^emay be obtaw^d ev^ry- 
fiiere ; they are neither dear nor unwholesome ; and i$ ip 
pot requisite to make a perfect beer of them, but mere^ tfi 
produce alight and refreshing drink which neither r^vi^rf/a; 
boiling nor concentration. In order to do this, the liqi44 
. produced by the maceration may be diluted with aguffjir 
. tity of water, which may vary according to the akobolifi 
flteength we wish to give to the liquor; and whjc)i 090^4 
then be fermented with a little yeast, or even with bakovts 
beayen. . .M.;^ 

XLIVt— O/i the injurious Inflvjerice^ ^ PJfjffhT^ffcJif^^yfon 
Apricots. By Thomas Andrew J^nigh.t, JSsjt^jpV.fi. ^^ 
tsfc» and President of the Horticultural ^Qcietjjf* ... ..,,.. 

In the selection of stocks for the reception of ^rall^a.pr^ 
buds of different species of fruit-trees, the English ^ardonr*. 
ers and nurserymen generally suppose, that wh^Q a.alodt^ 
is employed upon which the inserted . graft or budrwiH- 
grow freely and permanently, every thing which is exjieh^ 

• From Vol. V. of the Society's Tran8aeCi«iM. * "- j*, * f , 
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^nt^ or beneficial, is dona It is even suppos^ tiliat 
oases exist in which much advantage is obtained by tiie-use 
of a slock of a different species, and even of a d^erent 
g^ins* The Peach and Nectarine trees are thus generally 
lieUeved to succeed bett»r upon the Plum, thai^upon the 
native stock; and some varieties of the Pear have been 
pronounced by Millxr to acquire their highest state of 
perfection upon Qokice-stocks ; but I suspect that Miller 
foamed his opinion rather upon the extemid coloiff and 
size of the fruit,( than upon its intrinsic qualities ; and d#- 
^dided, as every gardener, who had honestly sent the best 
produce of his garden to his employer's table, would jft<h 
bably have done, that the sample of his finiit which exhibited 
Die finest colour, and the largest size, was (he best : and it 
-is well' known, that a young Pear-tree growing upon*« 
Quince-stock a£^rds firuit of bright^ colours, and) 01 
some varieties, of larger size ; and that the tree is rendered 
more governable, and therefore more productive, When 
^ided to a wall. Taking off a circular ring of bark,- er 
trhat is called ringing the stock, gives a umilar mcrease ^f 
dbse to the fruit, and of brilHimcy to its colomr; but its 
pulp is rendered much less succulent and melting : and I 
iBUspect that the effects of a Quince-stock; and of ringing, 
will be found very nearly similar, each operating to inter- 
rupt the free and proper course of the sap. Some varieties 
of Pears are known to be spoiled by lite Quince-stock; 
and I entertain little doubt, but that the qualities of every 
species of fruit, to some extent, suffers, when grown upon 
a stock of another species or genus. 

I h^ve been led to these conclusions by the following 
circumstances, which have, within the two last years, come 
under my observation. I have stated, in a former com- 
munication,^ that' the Moor-park Apricot succeeds much 
'better upon its native stock, than upon a Plum-stock. I 
had obferved that its foliage acquired a deeper shade of 
colour, and that it retained its verdure very con^erably 
*■ 8^ Vc^. II. of the HertieuIturBl Tnmsaciions , p. SO. 
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hter in the BUtumn ; and its frtiit dppeltred to ine diiigiilarly 
(Hccellent I bad not^ however, ktth^t period, an Apricot^ 
tree growing upon a Plum-stocl:, upon quite the sadi^ 
iMpect ; ^nd I therefore hesitated to Acribe the superiority 
bf the fruit to any operation of Are native-stock; But I 
toive isubsequently planted, two trees, growing 'upon Plum- 
M6cks, and two upon Apricot-stocks, upon the same 
inspects, and in a similar soU ; ^ving those upon the Fliim- 
Stocks the advantage of some superiority in age ; and I 
have found the produce of the Apricot-stocks to be, in 
itery respect, greatly the best : it is muoh more succulent 
and melting ; and differs so widely from the fruit of the 
other trees, that I have heard many gardeners, who were 
iiot acquainted with the circumstances under which the 
firuit was produced, contend against the identity of the 
Variety. The buds were, however, taken from the stone 
tree. 

"'I have also some reasons for believing that the quality 
6f the fruit of the Peach-tree is, in some c^es at least,^ 
iilnch deteriorated by the operatibn of the Plum-stbck. 
My garden contains two Peach-trees of the same variety^ 
the Acton Scott; one growing upon its native stock,' Md 
ihe other upon a I^um-stock ; the soil being similar, and 
the aspect the same. That growing upon the Plum-stOtk 
kfibrds friiit of a milch larger size ; and its colour, where'it 
Is exposed to the sun, is mueh ihore red ,* but its pulp is 
inore coarse ; and its taste and flavour so inferior, thi&t I 
should be much disposed to deny the identity of the Variety, 
if I had not inserted the buds, from which both sprung, 
with my own hand. 

Having tried experiments only on one soil, aiid id the 
same situation, I, of course, have stated the fot^'goin'g dr« 
cumstahce, chiefly with a view of exciting. oth^r Horticul- 
turist's to make sinular experiments ; and it is particularly 
desirable that such should be tried in the Garden d( the 
Society. 

I think it probable that the quality of the Nectarine 



^,Ai^. 9f.4)^ Poack; but. I h^Mre nol» at poroient^ may fiicta 
^; j)i[ad% adducJPg^ in fny>par^ ^ this opinion. 
^^^^Pne TiJid otyoctioa to tbe use of Pe«ch-«tQcks must be 
,^|diiii(ted: trees budded upon ^them, certainly cannot, be 
transplanted wkb au equal certainty of success, and par* 
^^fCvUaxly trained trees : but those I am very much disposed 
^Ig.caU spoiled trees; which appear calculated to gratify 
^,|ihe impatience of the planter, but which often, ultimately, 
^ disappoint his hopes. I have never found any difficulty 
^ii|i transplanting young budded Peach-trees, with perfect 
f j!BU5oess. 

I>.^ On Raising Peach-'Slocks, 

^.^ The Peach-stones, having been protected from severe 
^|cost through the winter, may be planted in drills, at about 
^.<^ght inches distance from each other, and a space of 
^ll]i>out two feet left between the rows. The plants wtfl 
sgring up in April, and in August and September will be 
of proper age and size to be budded, about two incheif 
from the ground* The nurseryman therefore will have the 
ad^^^^^ ^^ taking his buds from the trees whilst the 
^^Bniit is| upon them; and be can, in consequence, eas% 
"guard against errors, «which much too frequently occur ; 
^ and lie may be quite certain that none of his buds wUl 
break prematurely. Buds may be inserted in the early 
ifiBXt of October ; and in the last autumn, I introduced 
some, with perfect success, in November. Late in the 
l^utuipn, I generally shorten the roots of my young Peaclk- 
^jflpokB^ particularly those roots which descend perpendi- 
cularly into the soil, by introducing a spade into tbe 
j^Ufi^i on two sides of each plant; but without moving 
It, or farther disturbing its roots. Thus managed, thd 
^ffd^.ifhpot very freely ; and, with proper attention to pre- 
JU^ their fibroiis roots, and to pack them properly,^ they 
Mgify I;(W certain, be sent to the most distant parts of the 
j(|apdt without danger of their being killed by their re- 
jfPmgJkt^AQ)il^^ trees, possibj^y, cannot be removed without 
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'^iteiger of their faffing : Imt I tntoipfMtM's Peach-treci in 
the last antttim^ of ten yeairs old> wlliclr grows tij^'ita 
own roots^ and was more than ten feet liigli ; and it is 'this 
^spring emitting its blossoms as freely a^ tliose Whicb have 
hot been transplanted. Its roots were, however, wfelJ pre- 
served, and its branches properly retrenched. 
"^- Peach and Nectarine trees, particularly of those va- 
•^ rteties which have been recently obtained from seed, may 
^ be propagated readily by layers, either of the summer br 
rWder wood J and even from cuttings, without artifidal 
'heat J for such strike root freely. But the tnost eligible 
method appears to be that of sowing the stones, Ubi 
budding the young plftnts in the same season : and I will 
Venture to assert, that Peach and Nectarine trees may be 
*1ihtxs raised with much lessexpense and trouble, than by the 
ordinary method of budding upon Plum-stocks ; and that 
ate rapidity of their growth will amply compensate for 
^e small size at which it will be expedient to plant thenu 
An opinion prevails amongst gardeners, that such treies 
will prove very short lived : in opposition to this, I ha;ve 
mothing further to say, than that I have plants of inore 
"^an twelve years old, one of fourteen years old, which 
oftrtiainly shew no disposition to die, nor any appearance 

'bf having grown old. 

/■ ■ ■■■ ■■ 

♦JCLV.— 0» ilie Substitution of Potatoes for Soap^ in ihe 
Washing of Linen. By M. Cadet-Devaux.* 

Thb friends of science and economy, but more pftrticn- 
lufly those mistresses of families who are honoured by the 
vppellation of good managers , will be astonished at tfalB 
contrast between the general mode of washing, and tfiBftt 
which I am now advocating. 

We have recently published the fact, of an ink-staih, 
which the laundress had supposed to be indelible, beSAg 
instantly removed, by means of an atom of dry imip,' ]piti|- 
perly applied : thus verifying the. old proverb, " liirtKe 
manner of doing a things that does it.' This experimci!n)f%i 

* From FermsacU Bulkim dn Scktues Teckmkgique, 

Tech Rep. Vol. VI. q 
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ilffiiiatiure gave me an idea, that 95 pounds of soap in the 
htadred might be saved by using this dried soap, gene** 
rally, for washing*. 

Science is generally the friend of economy ; and we now 
fi(Al' it pos^ble to banish all the agents used in washing; 
nkmely, the wood-ashes, potash, and soda, and, lastly, 
eVen the soap ! These agents, so troublesome, caustic, 
and expensive, may all be substituted by — what ?•— simply 
tijy potatoes, only three parts boiled. 
'"'We have made experiments in the large way on tfaos 
i||ubject, in the most decisive manner : and it was my inten- 
^on to have introduced the use of potatoes, for this pur- 
ppse, into the Hospitals, and the Hdtel des Livalides-; but 
I^could not effect it, as it interfered too much with the 
private interests of those who undertake the washing: 
die result has been, that the soldiers' shirts became worn 
^t, and in rags, after being washed only thirty or thirty- 
We times. Indeed how can it be otherwise, when, to the 
causticity of the soap, are added the roughness of the 
ibhish, Ihe cutting of the battledore or flat piece of wood, 
)ihd of the machines, in washing ! 

''1 shaH now confine myself to mentioning the experiments 
made by M. H^ricart de Thury -, who so zealously applies 
B&iself to every interesting object of useful science. I 
here transcribe the process, verbatim. 

*' p» WcLshing with Potatoes^ instead of employing Soap and 

Alkalies. 

"On Monday the 80th of January, 1819, I made the 
following experiment, iii the presence of the Count of Cha- 
lirol, Pr4fet of the department of the Seine, and Several 
Commissioners of the Benevolent Society of VIsle Saint- 
Louis ; the Sisters of Charity, in that parish ; MM. Gillet 
de Laumont, Boucheseiehe, Collin, &c. ; M. le Cur4 de Saint^ 
Horns ; and many inhabitants and manufacturers of that 
tieighbourhood. 

" This experiment was made at the Widow Fouques' 

* The French geherallj use a kind of greenish-black soap fbr washing, 
which is much soOer than our soft-isoap.— 'Editoa. 
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waflibing-establishmentti by washing body-* and houseJinf^ 
&c. with potatoes only three parts boiled, instead of soap^ oj: 
the alkalies, salts, lime, &c. generally used. i^^. 

*^ Amongst the linen on which th< experiment was tried, 
were the linen of adults and children, sheets and coverlits, 
table-linen, towels, b]fewers**apronSy hospital-linen, &c&c. 

'* The whole was first thrown into a tub, to soak in 
water, for about an hour. 

" The linen was next placed in a copper of hot water,; 
irom which it was taken separately^ to be thoroughly rub- 
bed with the potatoes, the same as with soap. 

" The whole thus prepared, and after having been well 
rubbed, rolled, and wrung, was a second time plunged 
into the copper, together with a quantity of potatoes in th|p 
above state. 

'^ After boiling for about half an hour, the linen wap 
again taken out ; then turned, thoroughly rubbed aU ov^;r, 
and wrung ; and afterwards again thrown into the coppffr 
£lr some minutes. 

^' It was next well rinsed, in a large quantity of wi^f, 
twice over, and then allowed to remain for. half an hOjxr 
iacold water: and lastly put into a press, todraim; fUid 
-then hung up to dry. . • , ...^ 

'^ The time occupied by these different experiments ws|s 

about two hours and a half. .» 

■ ■'■■< 

" The linen thus washed was perfectly clean, free from 
all grease, and looked very white. Even the kitchen-Kften, 
which, whatever means may be employed to cleanse it, ge- 
nerally retains a greasy smell, was perfectly sweet. 

" This extract was published by the undersigned, at the 
request of M. Cadet-Devaux, the inventor of this proc^, 
in presence of the before-mentioned persons, who assisted 
in the experiment, and expressed their satisfaction, , 

(Signed) '' Hericart Ue Thurj\" 

Salubrity is the offspring of cleanliness. It was, in faiitf, 

t This magnificent establishment is situated at the cdrner of rlsle St. 
Louis, near the Hdtel Bretonvilliers* ,. ^ i^.,M .^^^1 • 
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tlie want q£ deanliness, which, in . preceding ages^ engei^ 
dered the itch, and those other cutaneous diseases whioh 
infect populous places. 

Let the suhject of this Artide be attended to by the ad- 
inbistrators of justice: let it be recommended by the 
Ministers of the Gospel, religious instructors, and the 
eharitable : let them all unite in encouraging cleanliness, 
which is so peculiarly necessary in preserving the health 
and even the Uves of infants: and, indeed, those are un- 
worthy of the name of mothers, who, by reason of their 
uncleanliness, may be said to become homicides. 



XL VL— On a simple and effectual Cure for Smoke. 

The following cure for smoke in a steam-engine 
chimney accidentally occurred to Mr. Marsh, Fire-Iron 
Maker, of the Priory, near Dudley, in Worcestershire. 
He employs a small steam-engine to drive his lathes and 
other machinery for turning, grinding, and polishing his 
articles ; the boiler of which is a round one : and having 
occasion to re-set it lately, he directed his boy to make a 
fire under it, the next morning, early: on looking out 
however, at that time, and seeing no smoke issue from the 
chimney, as usual, he concluded that the boy had over- 
slept himself, and accordingly went himself to the Mills. 
He found them at work, but still no smoke issued from the 
chimney : on this, he sent for the bricklayer who had 
done the work, and questioned him on this singular effect, 
but he was as unable as his employer to account for it 
At length, and after much puzzling, the bricklayer recol- 
lected that he had omitted to stop up two holes, of the 
space of a single brick each, which be had accidentally 
left; leading, on opposite sides, from the fire-place into the 
flue surrounding the boiler:— and to this, and we think 
ju§t]^, he attributed this fortunate result. 

It appears that the flame from the flre-place, entering 
ike flue in two opposite directions, had set fire to the 
«moke, and thus also converted it into fiame : and although, 
in that neighbourhoodi aUtde smoke is of no consequenc£j 
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y«(r jn the Metropc^i^nd otberlarge aiid>po|ttItakW<iri«)} 
the removal of sucb a nmsanee » an objecfof TtdryisM^) 
siderable moment^ and ought to be attempted fei ewtfi 
possible way; and we think that tiiis simple aiHledby 
remedy might prove effectual in agreatmanycas^'^lttiti 
ought to be tried without delay. ' '^ 

XLVII. — Queries, on Oiled Silk, ajid on Dissolving CaoMi-f, 

chouc. By a Correspondent* ,-■;; 

SIR| Bromyard, Herefordshire, Aug* $Q, 1824»,^ ^ 

Ifou would particularly oblige me, as an old subscriber %Qj 
your valuable Technical Repository, if you would inform 
me what is the composition made use of for umbrellas and 
oiled silk, such as is used for hat-covers, cloaks, &c» T 
being an elastic varnish^ completely water-proof. 

The composition is kept as secret as possible, but I have, 
no doubt is within your knowledge. Please to state thpa 
mgredients, their proportion, and the manner of using them* > 

I have been informed that it is principally if not entirely 
composed of caoutchouc dissolved in spirits of turpei:!^', 
tine : some say, with the addition of linseed-oil and wax-rr-. 
or without the wax ; but I cannot learn the proportions. 

In the 1st VoL of the Technical Repository, p. 358. is 
a receipt for an elastic varnish, composed of glue, spirit 
of turpentine, and nut-oil; but I am uncertain whether 
it be intended for the purposes which I have mentioned. ,; 

It is also said, that caoutchouc dissolved in naphtha 
will have the effect ; but I cannot learn what naphtha is, in 
this part of the country. 

May I beg the favour of information on this subject, at^^ 
your earliest convenience. 

I am^ Sir, your obedient servant. :;t 

T. Gill, Esg. W. G. C. ' 

The varnish for oiled-silk is, as our worthy Corre8poil>-^ 
dent states, kept secret; but is, possibly, within the know- 
ledge of some one of our numerous readers, who may he 
induced to communicate it, for the good of the commuidt3^P 
Tlie iM^/UAa alluded to by our correspondent it M^4y>^if^ 
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tf mineral coal-tar, and is the proper solvent for camU* 
chouc. Spirit of turpentine will indeed dbsolve it> but it 
is a long time id drying. 



XliVIIL — On Preserving Carrots for Winter Use. By 

H.B.WAY,E5g» 

DEAR SIR, £ridp&rt Harbour, iJf/Tt/S?, 1815. 

In reply to your esteemed favour of the 25th iiistiint, 1 
am glad to hear that the carrots are safe arrived. The 
only thing I have to observe respecting them is, that they 
trere sown broadcast, in the usual way, in my garden at 
tiiis place, March 23, 1814, and thinned out as wanted foir 
family use ; and on the 20th of August following, they 
were all dug up, the green tops of the roots cut off, and 
cleared from the earth that adhered to them : they were 
then immediately put into a dry cask, first spreading a thin 
layer of earth on the bottom of the cask, and then a lajrer 
of carrots and earth alternately, till the whole was put in, 
and the cover securely put on the^ cask. The cask was 
then placed in a dry cellar, and remained there till sent to 
you last month. — This is the secondlyear that I have pre- 
served them in this way : and I think them vastly superior to 
carrots that remain in the ground till the latterend of Sep- 
tember or October, and then taken up and preserved. I 
boiled some of my carrots this day week, isuid thought them 
fiill as good as when they were first packed in the cask ) 
t>ut they require nearly double the time in boilings that 
carrots do when immediately taken out of the ground. 

Your obedient humble servant, 
to C Taylor, M.D. Sec. H. B. Way. 

*^^ It appeared to the Committee, on minute examina- 
tion, that the means adopted by Mr. Way were fully ade- 
quate to the purpose ; and that where an opportunity of- 
fers of procuring proper casks, carrots may be preserved 
fer many nnrnths, in this mode, either for exportation ot 
home use, in a perfectly sound state. 

• Ftom Vol. XXXIII. of the Transactions of the Society for the 
Sncoucageaaexitof Arts &c — The Siltef Cere0 jHledaT Iras awtt^dtd to 
Mr. Way for this useful process. 
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WST OF PATENTS FOR NEW INVENTIONS, 

which have passed the Great Seal, since July S7, I824i. 

To Charles Random^ Baron de Berenger, of Target 
Cottage^ Kentish Town, in the parish of St Pancra6> acud 
bounty of Middlesex ; for certain Improvements, as to a 
new method or methods of applying Percussion to the pur- 
pose of igniting charges in Fire-Arms generally, and in a 
novel and peculiar manner ; whereby a reduction of the 
present (high price of fire-arms can be effected, and the 
priming is also effectually protected against the influence 
QJt rain or other moisture : such invention and contrivance* 
rendering the percussion principle more generally appli- 
cable, even to common pistols, blunderbusses^ and muskets; 
as well as to all sorts of sporting and other guns; by 
greatly reducing, not only the charges of their manufacturei 
but also those impending circumstances which persons 
have to encounter, whilst loading or discharging fire- 
mrms, when in darkness, or whilst exposed to wet, or 
during rapid progress; serious impediments, which sol- 
diers and sailors, and consequently the Service, more par- 
ticularly and most injuriously experience* Dated July 
27, 1824. — To be specified in two months. 
^ To Alexander Nesbitt, of Upper Thames Street, in the 
city of London, Broker ; who, in consequence of a com- 
nmpication made to him by William Van Houten the 
younger, a Foreigner, residing abroad ; is in possession o£ 
a process^ by which certain materials may be manufactured 
into Paper or Felt, or a Substance nearly resembling Coarse 
Paper, or Felt ; which material, so prepared, is applicable 
to various useful purposes. Dated July 27, I824v — In six 
months. 

To Thomas Wobrick Stansfeld, of Leeds, in the pouj^ity 
of York, Merchant; for certain Improvements in Powerr 
Looms, and the preparation of Warps for the same. 
Dated July 27, 1824. — In six months. 

To Edward Cartwright, of Brewer Street, Golden 
Square, in the parish of St James, Westminster, in the 
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eounty of Middlesex, Engraver and Printer; for Improre^* 
ments on, or additions to. Roller Printing-Presses. Dated 
Jtily 27, 1824.— In two months. 

To Charles Jefferies, of Havannah Mills, near Congle- 
ton, Silk Thrower ; and Edward Drakeford, of Congleton, 
Watch-Maker ; both in the county of Chester : for a me- 
thod of making a Swift, and other Apparatus thereto be- 
longing, for the purpose of Winding Silk, and other 
fibrous Materials. Dated July 29, 1824. — In two mondts. 

To William Wheatstone, of No. 118, Jermyn Street^ 
St. James's, in the county of Middlesex, Music-Seller; t&t 
a method for improving and augmenting the Tones of 
Piano-Fortes, Organs, and Euphonons. Dated July f9^ 
1824. — In two months. 

To John Price, of Stroud, in the county of GIocest^Ti 
Engineer ; for certain improvements in the construction of 
Spinning-Machines. Dated Aug. 5, 1824. — In six niontbs. 

To George Graydon, of the city of Bath, Esq. Captain 
in our Royal Engineers ; for a new Compass, for Navigation 
and other purposes. Dated Aug. 5, 1824. — In six months. 

To William Johnson, of Great Totham, in the county of 
Essex, Gentleman; for a means of evaporating Fluids, for 
the purpose of conveying heat into buildings, for Manu&i>- 
turing, Horticultural, and Domestic uses ; and for Heat- 
ing Liquors, in Distilling, Brewing, and Dying; and also 
in making Sugar and Salt, with reduced expenditure c^ 
Fuel. Dated August 5, 1825. — In four months. 

To Jacob Perkins, of Fleet Street, in the city of Lon- 
don, Engineer; for certain Improvements in Propellix^ 
Vessels. Dated August 9, 1824. — In six months. 

To John Fussell, of Mells, in the county of Somerset^ 
Edge-Tool Maker ; for an improved method of treating 
Woollen Cloth, for the purpose of giving it a lustre in 
dressing. Dated August II, 1824. — In two months. 

To Herman Schroder, of Hackney, in the county of 
Middlesex, Broker ; for a new Filter. Dated August 11, 
1824. — In six months. 
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L* — ^Ousst'5 Consideratiom on withholding ike Exporiatioh 

of Cottoti'-Twistf duiyfree* 

«' In 1790, the mule (spinning-machine) was introduced 
into factories ; and about the same time the steam-engine 
began to be applied to the turning of machinery. 

By these improvements in spinning, the price of yam 
was so much reduced^ that the manufacturers were able to 
undersell their continental rivals, and, at the same time^ 
could afford to remimerate the weaver with wages of thirt]^ 
shillings per week. This was the case, more particularlyi 
in the muslin manu&cture. 

The twist and weft spun on the water-frame and the 
jenny are coarse, and are chiefly, used for strong goods, for 
thicksets, velveteens, fancy cords^ and calicoes. These 
goods were also manufactured in France, Saxony, and 
Switzerland, from yarn spun on the hand-wheel ; the low 
price of labour, in those countries, in some measure couit* 
terbalancing the advantages the English derive from th^ 
improvements in spinning ; huif in the manufacture of fine 
muslins^ the English had not a rival in Europe. The French^ 
Saxons, and Swiss^ could not spin the yarns for fine muslins 
on the hand-wheel ; and, for some years, the English had 
this manu&cture entirely to themsdves. The continental 
manufacturers, however, soon procured fine yarhs fro|n: 
England, and, with the aid of those yams, they were soon 
enabled to rival the English in manufactured goods. By 
Exporting mule-yarn^ the English have nourished and sup* 

• 

* From GueH^B History of the Cotton HsBufitetttre, 1825. _ 
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)^8 . . !^UEBr'f Co^sifieralioas ^^w^Uuflda^ 

life MP, cbwpe', t^WV."°:^.''gl4P4!.if'^^ ^i^fi- 1^*8^3., of j^ifi 

,ililPpIied,.Trith tte saute 4p*';^.iR''Pfl ft^ yW?* ff^PC|^,H»s 

.English manufacturer uses, obtained s.t the same piicc.as 
tljat which rhe pays for th^m, lie is compcUed to reduce,tbe 
■iiTfiW^* of hia own weavers to the foreign standard, iu ofAfT 
,,fjHa.vQid being undersold in the market, , ,,, j 

ji(,^J^A« machineTy of England, partkularly in the mstaTif^pf 
t-ffujniuU, has thus been auxiliary to the prasperity ofjor^i^, 
■ tfiJ^-S^^olly hostile, nations. It has created resQUrces,^ 
mj^^.^or '/leiV treasuries, and a population tu SJipply t^ir 
_ar^'^fy, andf at the same time, has proportionably impcii/e- 
f,rt^ed and injured its own. That this is pot an exaggera^^ed 
picture, will be evident, from the following cjitractsfrpp 
i^^liamentary returns of the quantity of twist exported :— 

1818, .... 16,106,000 , 

(ji-v-- \-..-: ■■•WaiS,'^* .; ■;.,■ a'; .■M^BO^KW,. ..Vi utuii. .- ^■;^V. V 
.a:^l«iatiM.weft«piii|iii.qi!irtBwi^.iW.'^S¥«'Wa&o,,.-r,Jb,u 
^.iaylairlyli* estimated, at ., -, ;,-.'.,.• ■,,.•■ - i, yftS'^SP" 
The twist exported from Great Britain, In Uie year 1820, 
'- tcanrStig'tDpa^mintaijr'TetURUt'unou'nwdto . - •' ' '9&,w<)J[K>0 

, , , 86,iog,ooo 

Tbe lace, thread, and stocking numuGKturea use Miniully . ■ 7,000,000 



MUniftcturcdiab>«l(4hln6rett.Biit^n,inlSS0.. .. . TO.tOO^OOO 

One-half of the seventy-nine millions manufitetuted''in 

ChtsMBritmn was twist for the warp ! A* othec half, was 

Vsft. Thus, for the sake of round mtmbers,' we nwy'afty, 

■ The ttatemeat for 183S, in which it will be obterred thrae .ia a 
convdeiable inciease. is an eatimate formed by competent judges, as well 
aa clrcuraatancea will admit; the Officers of the Customs at Hull not 
efaig'watiiiKtS'giTethenquidteinlbnnatiiBiy attegudtthafport. 
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that in 1820, Gre^t Britaih manufactured forty millions of 
lb. of ti^t, and exported twenty-four millions* Tiie 
eiqport of twist being as three, and its home-consumption 
as five; it follows, that to every five cotton-weavers em- 
ployed in Great Britain, there are three foreign weavers 
supplied with twist for their warps, by our ekpbrts. The 
foreign manufacturers, in general, spin their own weft. The 
number of cotton*weavers in Great Britain cannot be less 

' than thre^ hundred ' tod sixty thousand ; and, with their 
families, they are jprobably half a million. The whole 

Mitunber of persons' employed in Great Britain, in spinning 
for the foreign weavers, in the year 18S3, (taking the export 

vat twenty-eight millions of lb.j) could not exceed thirty-one 
thousand, of which number twenty thousand were children ; 
and the twenty-eight millions of lb', of twist, spun by them^ 
furnished twelve months' supply of warps for upward of 
two hundred and fifty .thousand of foreign weavers. 

The individuals m Great Britain interested in the export of 
twisty and benefited by that export, areas thirty -one; and, with 
their families, as forty-six. The iterative weavers in Great 
Britain, with tJieir families, injured by that export, are as 
Jive hundred. What an astonishing difference I The interests 
of Jive hundred thousand people sacrifice to those of forty- 
six thousand ! It is not fashionable, at the present day, to 
advocate what are called restrictions upon trade— but the 

facts speak f Of themselves: we have Keen nourishing in^our 
bosom a serpent, which may sting us — nay, which is stingtr^g 
us — and the singular negligence of our permitting mule- 
twist to be exported, dutyfree, to countries where the price 

. of labour is sa much lower than in England, is almost un- 

.equaUed'' , . . 

., ^^ English twist was first exported, in small quantities, 
about the year 1790. At that time, the continental weavers 
were chiefly employed in the manufacturing of linen and 
woollen cloth ; and the English, by their improvements in 
spinning, possessed almost a monopoly of the cotton manu- 
facture. The Continent, if left to itself^ would not have 
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attempted to vie with us in the article of cotton: and 
whatever may be said, as to the high price of a manufac- 
ture in a particular quarter, having a tendency to make the 
means of producing it emigrate from the soil of its birth; 
it isT plain, A^t^ from the wanft ofmacht»e^tnilke¥9, bf tMilied 
and experienced workmen, of capital, tad of ftiel, in foi*rfgft 
comtries; a restrictive iMj^ost id the' outset would h!St¥e 
][>i^erved to us those advantages which are ho^ ^jdy^d 
li^' foreigners. Improveinencs in'lftAchinety, and ^ skill fc 
the operative workman, are pit^^essitfe ; and, iri lT90,"We 
were^ ih h^y so fhr advanced beyoAd all tfie^ Confhfental 
lUtioiiif f)Ut togethet*, as't(y l^v^'them Bciircelylhfe cUairie^ 
ff success, if they *ad ftttlini j^ted t<y^riVal tisr. ' By metfhs 8f 
their agents, sent oV^r ftr- tJle prirtihasirig of twHi,'* tHiiy 
b«fi^'noi«^ iCquir^l *a knowledge Vif 6iit mietchiricf^, And 
haf^e ma^y spinrdn^ factdnes: thes^ ai<e dhiefly ii^Aplcfy^ 
in making ^ft The twist for theit ^arps; which <i^^iiti^ 
tetteffmachinei^, iihd gti^^ter nidety knd istkill ih ^innRfi;^, 
*wiweft,fe8up^ieabyth0'Engrish. '' • * '*"^''* 

•>i'Uhder the ^a^ty of Buonaparte, the "Con tfheAt ^i 
Aut agriin^t ilild; and the tjiTarftity ttf twist expofrted^'tfroM 
En^and ww but stnalfc ' WTien^he^WAii «^nt to !EaBal^Si 
:W14, the Continent wasr thfraww dpcfh|twiif ;\^!d*&3tp6rtgcl 
without restriction, -andjfn &m*c^feeding*y6ari^,''irfindl*eitfifl 
quantities. What followed? — a reduction of the wages lif 
«rur weavers ; and, its constant attendant, an inci^^ase off 6i!k¥ 
.Poor-rates! 

If proper attention had been paid to this suliject, whcTn 
twist was first exported ; or in 1814, when the Continent 
was thrown open 5 great numbers of weavers would' haive 
been kept off the Poor-rates; and, probably, much of thte 
misery, tumultuous assemblages, and riots, which took place 
in 1819, would have been prevented." 
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LT.^ — Ctuest on the Advantages of Steam-Looms to Great 
Britain — Qn the Low Price of Lalour in India — and the 
Impolicy of exporting Cotton Mule-Spun Yarn to India.^ 

^ The flame powerful engine which so materially for* 
warded and advanced the progress of the cotton manufac- 
ture! in the concluding part of the last century, has lately 
been further used as^ a substitute ior manual labour; and 
the - steam«engine id now applied to the working of th^ 
loom, as well as to the preparatory processes.*' 
\ ** Mr. Austin, of Glasgow, invented a steam-loom in 
1789, which he still further improved in 1798r andabuild*' 
i|ig to contadn two hundred of these looms was erected by 
SflL. Monteith, of PoUokshaws, in 1800. ^ 
f^ In the year.lSOlS, Mr. Thomas. Johnson, of Bradbury; 
ID, Oheshir^ invented the dresamg-firame. Before tbil 
^V^ntian^ the warp was dressed xn the loonv in small poor*- 
tiaiiSy ^ it oanaM>lled from the beami the loomj ceiKsfaig 16 
^ork during the openKtiiln. ' Mvi Johifso&'s machine ^esi^s 
4;^ whole wavp ^t^ once: .when dressed, tib^ warp is'plabed 
^ the loom, which now works without intenmssion.* A 
jpictory for steam-looms was built in Manchester, in 1806. 
Soon afterwards^ two others were erected at 'St6ckport ; 
and about 1809, a fourth was completed at West Houghton. 
In these attempts to weave by steam, considerable improve- 
ments were made in the structure of the looms, in the mode 
of warping, and in preparing the weft for the shuttle. 
With these improvements^ aided by others in the art of 
spinning, which enabled the spinners to make yam much 
superior to that made in 1790; and assisted by Johnson's 
machine, which is peculiarly adapted for the dressing of 
warps for steam-looms, the experiment succeeded. Before 
the invention of the dressing-frame, one weaver was re- 
quired to each steam-loom : at present, a boy or girl, four- 
teen or fifteen years of age, can manage two steam-looms, 

* From Gues^B History of the <Sk>tton Mtnu&cture. 
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and, with their help^ can weave three and a half times a$ 
much cloth as the best hand-weaver. The best hand' 
weavers seldom produce a piece of uniform evenness ;' in- 
deed, it is next to impossible for them to do so; because a 
weaker or stronger blow, with the lathe immediately; altera 
t^e thickness of the doth; and» after an interruptioxi of 
some hours, the most experienced weaver finds it difficult 
t^. recommence with a blow of precisdy the same force aa 
the one with which he left off. In 8team*loomS| tha lathci 
gives a steady , certain blow; and, when once regulated bjT' 
the. engineer, moves with the greatest preciajoo,. from Ae 
beginning to the end of the piece. The. cloth made<by 
these looms, when seen by those manufacturers. who 'em»r 
ploy hand-weavers, at once excites admiration, and a cour ■ 
sdousnesa that «Ah(pif own workmen cannot equal it. The 
iQCreasmg numioiirAidf' steam-looms is a certain proof of 
their superiority over the band-looms. In 1818^ th^mf- 
were in Manchester,. Stockport, Middletpn, Hyde,iS^y|^« 
Bridge, and their vicinities, fourteen factories, oontdiilingf 
about two thousand looms.' In 1821,.. there were in th^^ 
same neighbourhood - thirty-two £EU;tories, containing u^ve 
thousand seven hundred and thirty-two looms. Since 18SU 
their number. has still further increased ; and there. oirefOi 
present, not less than ten thousand steamrhoms- ut^work ia 
Great Britain! i , ^ 

It is a curious circumstance, that, when the cotton mart 
nnfacture was in its infwcy, all the operations, from. the 
dressing of the raw material to its bdiig -finally turned out 
in the state of cloth, were completed under the roof of the 
weaver's cottage. The course of improved manulacture 
which followed, was, to spin the yarn in factories, and to 
weave it in cottages. At the present time, when the manu- 
facture has attained a mature growth, all the operations^ 
vnth vastly increased means, and more complex contri- 
vances, are again performed in a single building ! The 
weaver's cottage, with its rude apparatus of peg-warping, 
h^nd-cards, hand^wheek,^ and imperfect looms, was the 
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steaimJooni factdi^im nUiiiatUf^ Tbosevastbridk edifices; 
in* the vicinity of all the gi^<manufactuithg toitnat in^lll(^ 
south of' Lancaflifaif^' ' itoWering < to the -heigbt > oF seventy or 
eigfatyfeet^ which 8drik»>the dtt^nlion^snd'etcite th^ ctiri*^ 
cttitj^-of the travelleiv^iibw»|teijbrmvlah6aw 
fyem^yed whole >viliages.-'^^ in ttbe ateflm-Ioott^^&bCoiieMii' 
dile eotton is carded;:M>ved>' spttn/^and "wove iiko cloth; -and 
the same quantum bf ' hibQuJP is^tiow performed rin i one of' 
those: stractuvea 'whsck fiDormeitlyiMipbyed ihednduafery ^i" 
ai)^ eiitire' dss^ieti ^i-*'^- •'•j^; ■ "■■"■■^ • •'i*' •' '''-^ -^ ^^^^^ 

A ^^ery geod^^faan04r»lnrer^ »ttiab twentyufivejinr^rtjfi^ 
yeiCraJof age; wflL'i^4ave'4^ipboei^'eftnme<«kghtfas:.gbirti^ 

hutid>r<ld»iid£ve'^d^ ofwie^ft iu'im^moh; tihereed'itf tb^i 
deltlL b^^afor^fufour;Bo)tMiii'oeunt}i|dkd^dUdirarp 
i^eft^f (ttty hanhs^ to iihi^^^potiiA' Ai^teadfioom^ 
fifteea yeairi of /age^ ^ wQl tfni^the teuae^ ^e inewv^^ ^evenl-^ 
siiciiU^ X^eee9. ' A i^t^jMb4)5om %)to<»y; contudhig )l^ 
^d Idoms^ vrilb ilie'^aBl^brtibee b^ buiidibdi: pei^ti 
ilttfiert\06nty yeatfa cF a^c^tandrtof tuObnty-^vie nueti^^nriflk^ 
wea^eseYen hundred 'fdeeee|^er'Wdek;>0f dieiliipgtli «lld^ 
qiij^ty before described. { ^ Tb ^jnaiidibturfc < jone^. hniidired^ 
similar jneces per v«m& by tlieliand, ifc would be^iiecessayy^ 
to^thploy at^^leafit'one bundri^ mid^twenty^five' looms; 
because many of the weavers are females, aiid havd cool^' 
ing^iwashingy cleaning, and various other duties to. p^- 
form: others of them are children, and^ consequently, ;dnh 
lA^Ie io ^eave as nrndi as the men.' It xequires a man of 
mature age, and a very* good weaver,- to weavie two of the 
pieces in a week ; and there is also andlowance to be made: 
for sickness and other incidents. Thus eight hundred asril 
sorventy-five hand-looms would be required, to produce, 
the seven hundred pieces per week: and, reckoning the ^ 
weavers, with their children, and^ the- aged eiid inffinen 
belonging to them, at two and a half to ^ ach loomi it may 
very safely be said, diat the ^ork done in a steam-^actoryi 
containing two hundred looins, would^ if dome byiiaBd' 
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weavers^ find empIojriiumt'aDdjMipsivtCQf.im 
tbouBand .pcrsoxuu .« ii. ^ ,i ■•'t;.;iii s^.j. 

HhB steam-loomi acadbiefly.fimployed laasoaTiiigipnntr ^ 
ingncjioth «nd>.3hii:tings.| ,b)it , the; jJso iwe»ve . tfakks^.'. 
fancy-cord£gf. diinitiei» caoabriiB^^. fypd qui^Uo^f dte^^tiM^ ^ 
wUh Bi^Bii; ,wov8<;edi> aii4 fine ihoqU^^} oi^bipadcliMk. i»iJU^ 
vention ia^progresxiue: legoe^ mfxrov^menLihatni$ mud^^k tifi*- 
foundation ({f another : an<}i us ,tUfi attention ^/T bundled^ j^ < 
tkilfiil mecbaniofrand/manu&oturefsis now turned to.iher^ 
improvement of the steam-loom, it is probable that its 
application will become as general^ and its efficacy as grfidti^ 
ill weaving^, as the. jevfXfp.yif»Uii-ii[B9m^Mii.n^ 
sjpinmnff : and that it wlUj in this country at least, entirelr 
9upevfiede the hand-loom. But, so great M jb^.Jjffk^^^(>^» 
10 astonishing th.dkjirgportifin, heiwe^iiheprUi^ofMbi^^ 
iulia and in ^^rope, thai^fvlienthemule-twisi.isecppQrMp 
fi^om, England to Hindosfc^nj^ ^or ^whenmule-factories^ ar^^ 
eatablished there, the Indian hand^weavers will undersell the 
Unglish steam-loom mamifacturers .* ih(»i ti to say^'ivkhn-ihe 
tiBlim tffeaver can woU himself of ihe assistance of pari '^ 
our machinery, be will he able to beat the other pari cm^ of 
the market ! Th|E; race of competition betwixt the cheap- 
ness of labour in Hindostan^ and English industry assisted 
\iy machinery^ is much nearer upon an equality than is 
generally supposed. The very trifling d^erence between 
Indian manufacture, as produced from yarn spun by the 
.^taff and spindle^ and that produced in England froAi 
' jtoi spun by machinery, is only as fourteen and a quarter 
to nineteen and a half; the Indian manufacturer being able 
to sell for one shilling and seven-pence halfpenny, that 
which the English manufacturer, with all his machinery 
and economy of human labour, cannot afford to sell for 
li^ thaii one shilling and two-pence farthing! This im- 
mense di^propoi^ioR of price, considering the multiplied 
fitdlities which the English manufacturer possessesj in 
bomparison with his Indian rival, ought to make 4is dread» 
ituslte greatest evil lliat OEUI possibiy happen to the-manu* 
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factures of JBugland^ tli^ < egtoUbhineiit of mule or otber 
factories in Hindostan; where there is an ovarflowing 
population, skilful in the management of the loom, and 
long Gained to its labours; each individual of which 
usuaUjr^ubsists- upon wages ttf three^moe fwr day I 

'The following statement of the prices of ^spinning and 
weaving in Hindostan are taken from Mr. Lee's calcula-. 
tions, printed about the i^ar 161 K 

WeaTing a^<qqai» yard of dotl^ Cflrttiuning.Uartoen hantas of 
Spinning tjiethjxtafuhtpks of ym .,017 



w 



C^ df Ilia dotirinaiiiAotMsd in India, &om Indian tpun^yatn, 1 7i 

Tne weaviiig of a simuar piece of cloth in England^ at tne 
' present rate of waged' •"'• • • ' • ^ 7 

SAfaiiiltig -tiie thirteen h8n):s in England, at ^he present 
^^inftiiseaofyam •*• ^ ;••,.•.•• V^ • i. 74 

Cost of the cloth, manufactured in Ehghmd • • • . • 1 9| 

lilf.Ae Indian ma9ufaqtuier was supplied with English. 
j^lH. be would lie lenabled to manufacture the same cloth 
y^ ^htrpence half penny I 

,i ...f Th^ywn,. • • ,. # . • 7|d. 

' iVeight ....•• Of 

^' ■ • . Weaving *. * . . • . <H 

•^ '■■ * 8i^. . ... . , 






Whenever ike great i^urreni of English twist JUms. unre-' 
stniciedly into the Indian market, all tike e^oertions to improm 
the steam-loom will have lecome fut\le i and oil the capital^ 
and machinery employed in working it, a ruijums speculation I 
The Indian weaver wiilobtqin our it^ist, weave it into fiojtjif^ 
and return it to England, and (with all our IjQasteif mophl* 
nery, all our steam-blooms^ and their s^bardinaie preparfitory 
machines} undersell us in our qwn markets I . . : rrc 

From the best accounts tbiMi; can be obtaine4|,th^ aiuyi^ 
consumption of cpttoin in India is eight .hundrie^ r4^<HWW^ 
bags ; while that, in Qreat Brition is only si^ hModrefi 
thousand. There being no machiuery used; yix , T<^i% it 
is manifest that the spinning apd.mai^u&cturing fijf^ such a 
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yast quantity of cotton must pve emplojsient and support 
to immense numbers of people : andif English spni^twist 
and' weft is conr^yed to them in a state ready for hmg 
yHjfwen into clothe all those employed in the protracted alkid' 
tedious process of spinning by the distaff and spindle w31 
be gradually thrown out of employment : die consequence 
of which must- be, that the hands and time employed in 
this process will be applied to the labours of the loomy and 
the Indian population will become weavers to the whole 

world I • . . ;. \.v. 

The Indian weaver can support himself, as just meii-^« 
tioned, with wages^rf =diree*pencg-peg ~ d ay -^and when those 
vast hordes of popuU^taop^ which the; As^ti(;(H^t;pi|)6;^p 
exhibit, apply themselves to weaving, yai^n spun by machi- 
nery, it is demonstrable, that the weavers of Europe, whos^ , 
witgeis are so disproportionate* to those of -Iridikv'iflttet^tiitti" 
to* some other ^inployment, or-rtarrfe; and whicheveris the^* 
case, the greatest distress and misery must ensuie* AUmrtr 
ing as this prospect is, it does not admit of'being a distant dhtf^^ 
at this tety time, ' perhiipsi th^ ^Jirst st^ ftf th& inrtihikeMle 
evils ivhich must fall upon the weavl^s of ETi^ldnd^(!tiii'o^' 
Europe has been made. A'ciUAKTiTt o^ twist was sHnrtib 

LAST TEJAR* TO InDIA, FROM THE PORT OF LIVERPOOL J -kN*!'* 
THB ADVENTURE HAS PROVBD A HIOHLY SUGCESSFOt^ Of^!'^ 

The'argumi^nts "which hdve beenused to shew /A^tiii^o^ 
licy of the exportation of cotton-twist from England to the 
Continent of Europe will, no doubt, be answered by aii as- 
sertion, that were it now to be put a stop to, all that twist' 
which is exported, and gives employment to the Cotftin^n- 
tal weavers, would stagnate in ' our own nikrkets, tb the^' 
n&iand destruction of the wholes spinning interesN; of EA^- 
land, and of the capital employed in it.^* But no such'argii-' 
ment can be used on the stlbj^t of the' exportalfion' to 
In&iln; because the jiractice is now* first origiittitittg; «£rtd,' 
prbbiibly, the shipment just alluded to » the first thW evier 
flailed to India firom the British shores. Thedistrtiffmd 

♦ 1822. 
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fnkery. to nuhick it may give rise, by bringing t}ie Indian^ inia 
competition- with., the 'JSriiish, weaver y appears so great, so 
pregnant with destruction to the latter, that, as one interest 
in the welfare of my country — and feeling an antiousr and 
tender solicitude for the well-being and prosperity of that in^ 
dustrious and intell^ent population^ the operative weavers of 
this kingdom — ^J call-earnestly upon that LegiskUure, emd 
th^se Statesmen, whose sacred trust - it is to watch over, and 
protect, tlie interests of the people, to turn their most serious 
attention to a question, so vitally important to tJieir country* 
men / 



. » 

LH.— On an Improved Method of Burning Lime, praclised 

by the late Earl Stanhope. 

Tug Editor had the followuig particulars of this process 
frpjoi the late scientific Mr, Samuel Varl^y, who constantly 
resided with his Lordship, at his seat at Chevening^ in 
Surrey, during the latter part of his life. 

The kiln was built square, with double walls ; and a layer 
of charcoal in coarse powder interposed between them, as 
a slow-conductor of beat : the grate was also square, but 
not so wide aa the kiln: and the cast-iron bars of it 
were, in section, the shape of an egg) with the smaller end 
downwards. In charging the kiln, some clinkers from a 
smith's forge were strewed along the interstices between 
the bars (for a purpose to be described hereafter) ; aiid 
over them the fuel and chalk intermixed, . till the kiln was 
nearly full, when the surface was made eyen, and a floor 
of bricks was uniformly laid upon it 

When the fire was lighted, and the heat had arrived at 
a certain degree, the smith's clinkers melted, and entirely 
closed up the interstices between .the baxs of the grate, 
preventing all passage of air through it At this perigd* 
four holes were made, one at eadb^ corner of the grate, 
from below, with an iron poker, to admit the air to flow in, 
to keep up the combustion ; and^th§y were kept open 



iC08 XionI StampofeV jfoiprotxfidf^ Jll^^^^ 

during tlie whele time of burning tbe lime* T%6 heated 
Bit, &c. escaped above, through the interstices whidi were 
left between the bricks which coyered the whole surface 
of the lime ; and the temperature was thus kept unifbrm 
pyer the entire contents of the kiln. The effect was, that 
fhe lime was most perfectly bumt^ and was exceedingly 
fustic; insomuchi that it brought a much higher price 
firomr the soap-boilers, for whose use it was principally in-* 
^ded, than that of the ordinary lime. 
.Jit is-^Q^i^ twenty years since this communicatioa was 
made to us ; and we koow not whether this admirable praor 
^^e, is, (Still continued; but it is fasghly desirable that it 
l|i^c]kuld ^e . n^ide. kopifn to all who^ar^ intertsted ^ lA thii^ 
^portant branch pf ipaniifad;ur&. ' . r ^ r 

,^ Ijf we recollect rights Lord St^njiope ^thopght ^ihat^tb^ 
pteam of water was of qonsiderable u0e^ in -promoting tbl9 
^pnver^ion of the chs^Ik into lime. : . . ' .it. 

LIII.— -Hm/s and Suggestions for the Iniprpyem^t of tne 
•' ' British Herring-Fishery. By Mr^ J. P. DEi^ovANy ^ 

[Concluded from p. 157.} : ^rvrt 

^HB t>utch bind their herring-barrels with a particular 
jkind of hpop, made froni a species of .willow unknown^ ;m 
Great Britain. The rind or bark is of a dark brown oJr 
fed colour; which, added to the manner of placing tb^se 
lioops^ distinguishes a Dutch herring-barrel from that of 
a^'qtheiC nations; and the Hollanders are so sensible of 
this^ that although they export yast quantities of hoops to 
pr^at .Britain, a single red hoop will never be found aawng 
thffm. The ^xportatipiii of this article is carefully' and 
atriipijiy probibit^^ "^he British bind their barrels with 
1^^ incl^ereJ(it hazel and willow hoops^ plaoingi generallyi 
inree aitjhe top, thr^ee about six ii^ches b^low these, and 
teriat .the bpttpm^yaod^ ,i^s thebarrelis nearly cylindricali 
tJbewWe weight an4 str<^sa resta^ when rolled^ m the Jstaves, 
whieh fi^ueatly ci^^ pickle to escape. But tibe 



Dtftdipl^e {out Vo&pi atthe top, foiiif at ttii bottom, atifl 
finir oh each sidid bf fhfe fiung-fiole, di^ which the'^hofe 
weight of the barrel Ye^ts : atid aiSf tW Dtitch' barreris'WiSet 
8t the bulge than the Britfih, it can lie tolled with niotfe 
saftty, as the stares neVet tbiich the grtmndl As theie 
hoops are fiir silpertor, m 6vel^ respect, t6 any species df 
hoops to which th^ Brftish cttter hte accesi^, ft would be of 
eonsequence to pi'bcure plants bf this wfltew from HoUaftd^ 
which might be reared and propagisited, at'k ii^ry ti^^fh^ 
itpense, in the Highlands of Scotltodi atid in ttf^ ifear 
Hdghbourhood of Our principal fishing-stations. ' "'* 

^ To obtain and establish a p^^f^rehde for Britidh-cured 
heltings in Hamburgh tod ihe Bdtid poits, is th^' firk 
and grand object to which the aid and Interposition of the 
li^^shture ought to be directed. It wduld tiot ohiy place 
die trade exclusively in our own bandit, but 'th6 hefriiigs 
cured on the coast would be purchased by ot!kr colonists at 
such a price as would fairly remunerate the individuals 
who embark in the coast fishery. . , ; P 

' It is the Hamhurgh market which always regulatfs the 
home market ; and if we allow it to be pre-occupied and mo* 
nopolized by foreigners^ we certainly cannot expect anyi other 
¥^l^ihah wehave'ixpMencdd. Bui a preference once oo^ 
f\iined','a7id mttintained tfiere, w(ful3 place the British' white 
'kerring'Jishery on 4' silre dnd solid dasis ; aM^ instead if ieiri& 
tffhelt it now is-^a bUrtheA on thS \iatth% and the ruin qf'ih" 
dividuals'^it tbotdd bec&me a lucrative and gainful trdde, a 
spur and incentive to industry^ and a nursery of thd *rrio'st' 
nttive and hardy teamen in the tt^M'1 ' '^ *^ 

'No mctn, wh^ has the interest \>f^^ hi$ courttijj htlMt^''6dA 
behold, with unconcern, the imrAhil&H6n'of"xfur deep-sea '^K-^ 
htg — or, if I may be allowed the expressibn, thb transfet^6f 
our birthright to a rival nation^-Hifid sde' oitr heffing-fistigffl 
in spite of aU the wxmey ihat has been kxpendedforW^o^ 
tection, sink to that degree ofifisignifictince, ^d5 fo be cahieS 
o^ only by afeuu small boat^; vreeping nb&utyOS'^ft&^e, '& 
mir creeks^ htn-bours-j and b&yf: whU$'iheiffii$gp^elif!$1i 
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4he eye a tvell-manned fleet of ftyreigners^ tinder a crowd of 
aailf carrying off the richer herrings of the deep, for the supply 
of a market, which we cotdd, at all iimesyreach andfiU before 
them I May not these questions be asked — Is Government 
aware of the state of our fishery ? — h the Navy of Great 
Britain to be manned from a fleet of cobbles? — or^ Is it policy 
to expend so much of the public nuoney in bounties^ for quan- 
tities of ill<ured, unassorted herrings, unfit for any market^ 
save that of the Colonies f 

Several causes might be assigned for the decrease in the 
demand for pickled herrings, compared to wbatitwasman^ 
years ago : and although the Dutch impute the fidling-o& 
of their fishery to the immense quantities of herrings cured 
by tne Swedes and Norwegians, still the whole quantity 
caught at present, by all the European nations, is gready 
below what it was about seventy or eighty years ago. r . 

Notwithstanding the great advantage which the late wiir 
afforded to the British, the Norwegians, and the Swedes*- 
.particularly from the year 1805 to the year 181S, when 
Holland groaned under the tyranny of Napoleon, nndritfkffn 
their busses, if they ventured to sea, were captured imd de- 
stroyed by our cruises — the Hollanders have been gradnaUy 
.extending their fishery ; and, if I am mrrectlg informed^tf- 
wards of fifty new busses will this^ year be added to thrir 
fleet! And although the quantity cured by them, sfaee 
the emancipation of their country, may be inferior to^tliat 
of Great Britain, still it is a prosperous and increasing intde, 
arid of general benefit to Holland: for, while our seated 
herrings are merely consuined by the poorer classes on'ihe 
Continent^ and by the negroes in the West'indieSj Dutdh her- 
rings continue to be afawurite dish, and a luxury, -at ih^ 
tables of the great. They are exported to the Cape tf Qocd 
Hope, at a great expense; and, notunthstaniing -a '^duty 
wnouniing almost to a profiibition, are actualfyimporied into 
\the metropolis of Great Britain! • ' = • . ^ 

. . From the open-spa fishing, aa it is ^called^-^^or tfaai;^wfafisfa 
y (^tHed on' by vessels with ne(», saltj aifid bai^lsf^'ttd 
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■, mfin who spniedm^,.^$h,^d sometimes purchase fish from 
, the small tfpats^ ^s^.befpre describ^ — ^very little benefit can 
, b^ expected to ri^ultj^ either to individuals or to the nation ; 
jiol^s ttds species of fi^shipg; like that of the coast-fishery, 
, is .tP be appropriated solely to die supply of the Colonial 
, market: and I cannot do better, in concluding this P^^p^r, 
'^n to quote the remarks pf,^ intelUgent Comme^|atQr, 
^whpse labours and suggestions for the improyement of the 
fishery, and other branches of manu&cture, have. been, of 
jfi^septj^lj^nac^ Jlp.thQ cpun^^^^^ 
v.ii.IP'^P^^I^^fi^^f ^be Minch, where,. I maintain, the be^t 

>h^ij!Wgf^i^^^)^.i9Vm SAy% j^f J had occasion, to be on 
\lifiiSTfot,MJ^c}i gi,^ji§U&rqf, d^ffermt^Himes^ /nm abqut the 
^!^y^pf.J?ffW va4il .tWfaxi$ the end,^,St^tember ; and had 
^flfffiqr^ evidence, Jh^ the^hol^: qf, that mtemiue, sea .was 
crowdfid^^tifith .her^ifi^s of the be^tqwlity.Sin one pccafflon, 
jgfit^€fQ,t£e,i8e<t W4^ calm and smopth^ I saw yaat n^ml?ers of 
^h^i^gs B^i^s^ir ^.yesseli.ai]4 w|^8 tAl4»Jh&t the ^ews 
jqK di|^erept ^yess^li^ the](i.xidi(}g ,on the Mindb, actually 
,,c;^^%.cpnsi4^a]i)le quantiti^ mth; hmd^n^ts^ constructed 
9P^ pii^pp^e. "Vy^heiv I was qpmiig awaj^, I had occasion to 
^^v^KS0,a.([»osiderable part of ibis sea,^ and was becalmed 
1^991 jit during a very.df^rk night . The sea^ as usual, shone 
^l^:.th^;sm;faqe, .i^hien^gitated by -a stick, or th^ ppint of an 
IM'i pM i(/hajt, sff!fi<!km^ mostp Wfts an, immense number of 
igisndng iighls, alf.Mou/nd'thev!esself M^ithmt ^ny apparent 
iigi^timqfibfi s^^.,T}m peoph m board ML assured me 
ff{qfjjh^e %A4ip tf/jstf cm$^,l^ihemng9^ (mdihott^ ^fimi 
j^h^itqd s^ch lightsi^ in dark nigbt^k^,^ 

v"^\fVw thesis, /acts, I was led to. mfer, that th^ whole of 
ihatfx{emive sea was swarming with herrings during , this 
i[({^ fierii^», Indeed, I was not singular in drawing this 
cpncljisiQn ;v.but found itstrengtbened and, ^confirmed by 
ify^ ppinip^vofihe^y^riQUi^^^^^ wl^q^conneyed D?e m their 
boats, and by those with whom I conversed ; all of whom 
99S^j»x{)^fi&hqrSti,^M^ .were ^nmusly expecting ibe en- 
^il^ause pf the herrings .inta a. loch,! >w^r^ ttbey ^might be 
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able to catch them. Why they did hot come in, is one of 
those secrets, respecting the natural history of herrings, 
which human genius has not yet developed. But had only 
one-haff of the busses (bpen-sea vessels, as they are called, J 
^Vjhich were loitering in the different lochs, doing nothings 
leen employed in the Dutch mode of shing, in the deep-sec, 
they might have caught herrings stifficient to have fed ttie in-- 
ijdjbiiants of the whole British Isles. 

''^'•■'The different premiums given by GoYetnment have 
already operated their full effect, in making the Highlanders 
ifblierably expert in catching herrings in lochs: and ¥ere 
sime mode devised for allowing the use of salt, free fr&m 
Bevenue-bonds and other perplexing formalities, withoM m- 
juring the Revenue, perhaps these bounties might now be 
ftafely diminished, if hot withdrawn. 

■*"■€€ ^{^Q result of the preceding statement is, that it highly 
concerns the interest of this country, that the Dutch modes of 
catching and curing herrings in the deep-sea should he recatiin 
mended and stimulated by bounties and otherwise, toif the 
attempt what it may. It is probable, a sufficient huhiber 
'of Dutch fishers might be found to embark in our vess^s, 
to teach our men their mode of catching and curing her- 
rings. To these, besides the wages that might be ag^d 
dpon, and paid by the individual adventurers, Gbv^ntttfeht 
should allow a ismall premium on every barrel df heri^gs 
caught, and properly cured. This would stinitilate' Uitir 
exertions ; and might be a separate bounty from -Iffiat ^^ven 
io the adventurers themselves, who equip the vessel. 'After 
our people are fully masti^rs of this m6de 6t &hih'g;'ti^e 
tfbiinties may be gradually diminished, aind t&t kl(t ^vlili- 
&awh*. * 

' •* Th6 advantages of this measure would bt, agrSat htcriedse 
mthe fiumber of our seamen, and avaststoreofhigHlynU" 
iritivefood added to the subnstence (foitr ptopkt- l^'miy 

* Possibly, with a view to prevent ike comrnHnieaiwH of tku infermth' 
iion^ the Dutch Gmfernmeni has, very lately, prohibited ihetr htutee /rem 
taking herringt within three leaguei oftht Scotch coast. ^Ennok. 
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be observed^ that in these northern seasj even in seasons 
irhen the herrings come into lochs in the greatest abun- 
dance^ they are always roaming about in the open, sea, from 
one to three, sometimes Jour months, before they ent§r any 
lock ! At this period, and even when they happen to enter 
early into a loch, they are commonly too fat for exportation 
io ike warm climates : but they are easSy cured for fiome 
consumption, and are delicate in their flavour, and nuiritwus, 
beyond what people on the eastern coast can fonfi any idea 
of. Their motive for coming into the lochs is to dejjosit 
iS^it spawn ; and then they are full of roes, lean, and are 
neither so palatable nor nutritious. But in this state they 
keep best in warm climates. 

^ By adopting the deep-sea fisliing, one or more months 
would be gained, when the quality of the fish is in the high* 
est perfection for home consumption. When they go into 

» lochs, there is nothing to hinder these vessels from follow- 
ijpg them, and to continue their operations as long as the 
lieKrings are worth catching. Our present mode is extrerriely 

. itfipeffect and uncertain. Often, vast shoals come into lochs, 
where there are ndther vessels, salt, nor casks. The ru- 
mour of this seduces adventurers to make great exertions 

. the ensuing year, when, perhaps, few or no. herrings are to 
he got in the lochs. This is attended with much loss to 
individuals, and operates as a discouragement to the fishery 
ingeneraL** 

In narrating my own proc^edingB*-ln the natural history 
Off the herring — ^in sketching the laws of Holland and 

, Qreat Britaia — ^in remarking thereon, and in offering hints 
wd suggestifu^^ for. itnprovem^ts-T^ minuteness, which, 
perhaps, may be sometimes deemed tedious, has been ob- 
served ; but, in a subject of so much importance^ and in 
which so many abuses remain to be eradicatedj general 
observations would have been incpmpati})le with accuracy. 

I am. Sir, &c. &c. J. F. Dbnovan. 

T0 A. A1KIV9 £!if . Sec. 

Tech. Rep. Vol VI. s 
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In April last, I had the honour of transmitting you an 
Efsay on the Herring Fishery; which I lately learned^ 
from my friend Howard, had been referred, by a Committee, 
to the next session of the Society ; and that the sixteen- 
gftUon barrel of herrings, which I forwarded in December^ 
I8SI9 had been kept as a specimen. 

Owing to the circumstance of my brother's indisposition, 
my moTcments in the herring-fishery this year were un« 
avoidably much abbreviated. But, although the scale wa^ 
linutedi fortune has again crotvned my endeavours with sue- 
cess I The first six barrels I exported, and which were 
consigned to the house of Mr. Jurgen Bona-Meyer, reached 
Hamburgh in the mornings and the Jirst Dutch jager in tl^e 
evening. Thus I claim the victory. I got sixty-five dollars 
a barrel for my Jirst herrings; being five dollars per barrel 
more than I ever obtained in that market ! 

The summer in the north-west of Scotland, during the 
months of June and July, was uncommonly warm and.dry, 
and, consequently, few or no herrings were to be taken ; 
Md this will always be the case in the absence of rdn, for 
the reasons stated in my Essay. I could, therefore, only 
manage to send twelve barrels more to the German market*, 
which, owing to calm weather and contrary winds, did not' 
reach their destination until the be^nning of August. By 
tl]^ accompt-sales, transmitted from Hamburgh, they were 
sold on the sixth of August; and when common British 
herrings, which had previously reached that market, could 
hardly be sold at from 17 to 25, my herrings bfvtight from 
60 to 90 marks currency : affording the most satbfactory 
proof of their superiority to those of Scotch unassorted 
herrings ; which, as I have explained in my Essay, come 
under the denomination only of wrack, or refusal, as well 
in Holland as in Hamburgh. ^ 

' jis my herrings are now greatly in demand in Edinburgh, 
and other towns in Scotland, I cured thirty-six barrels more, 
which were afterwards put up in small kegs, and sent 
to my agents at those places. They have a very good profit 
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for the Improvement of the British Herr^ng-'Fish^., ^6. 
in^ ihis way, qi;i[idi apfi^ to, .g}pfi ^e^ , ntlisfaclionr iQiikei 

' As; Weyer^ %U jbierciag? f^mtwied.ia tha .suOeamgal^* 
Ion parrel^ fprwa]:4ed, ^: a; ^p^ixfien t tQyAie\ Soeikty>iii3^ 
December last, cannot, attLui^ ,4i^^c^ pj^^fny^b^ e»pep|l|^d{ 
to be in the best order ;* I ha;v;^jfelt jit a.duigr^ my^JHito 
the Society as mys^^f, ^ i^end s^.^teen^^gafionh^xx^lf^i^^x 
taining a fair specimen of a^sorf^. heri;mgs,,Qfi ilihw.jjflwl^i. 
taking. They are not pf the e^Iy mqflfje ^pecies^ bu(ifiiucibit 
as I cured in July, when at full ,n^U^rit;y, and which wgs 
denominated, by the Dutch^ zuiver voUen haring^ ^^owA- . 
foQ-sized herrings.' .,..„. i* 

t have also the honour of transmitting yjou,,in.iUustradw, 
o^ my Essay, and in corroboration of what I advanced fl9. 
to the food of herrings, thre^ phia^, put.up in a fi«aU bo^v. 
BXid marked No. 1, 2, and 3, Hq. 1 e^liibits the qont0]1ts 
of a herring's stomach, taken and opened on the 4thiic>f;*» 
Jul^ last. On cutting up the herring, the stomach seemtdr 
much' distended ; and, on opening it with a lancet, thetiai 
appeared a dense mass, like a piece of roe, full of. blacki 
s|^; this I threw into spirit of wm,,.whi«h,^hewed,.«. 
quantjity of half-digested shell-^ fry : . they mi^,vee^^il$f* 
enough be seen with the naked eye, but appear quit^ 4i9«*» 
tinct when laid on paper and viewed with a magnifier *j^ Ii' 
thought it as well not to filter or renew the i^pirit^i aathail*^ 
t$e whole contents of the stomach, including tlie g^^tri^fMi 
jiiice, might remain as entire as fossiUe* , .!.>. ..i Mru*' 

^No. 2, contains the entire gut of a herring, il^^ st^^a^hK^ 
enormously distended with the fry of shel^.-fish: ,two cciiiih') 
ter openings, with black bristles mserte^* sh^vf ,thpi%idia*wi 
tuictly : the vermicular ifubstanoei ;su^pend^cL Ipiy tb^ifottdn^c 
tliread, is the roe. .. ;» .- . Ln-llull «» 

, No. 3, contains the stomachs of five heiiripgs, cleair^d^of 
the fat, &c. From their pellucid state, .before unnufpraido 

# Notwitlistafidi^ tld^ ^xpedstiifa, UdVki^y^t, it^turioed oui that ilA«M 

Tecli. Rep. Vol. V. p. 336.)— Editob. 
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in spirits, I could perceive in the largest, three or four ^ and 
in another, one or two young prawns. The remauong 
three contained nothing but the oleaginous, milky fltdd, 
lisuaBy found in iJie stomachs of fish; and which ha^ 'in- 
duced a general belief that they subsist by sucti6n of some 
a^teiAiated aliment, or invisible animalculae, which the water 
4Sbrds. In short, No. S shews the ordinary state of ^on- 
h^^on \ while No. S, by exhibiting the extent of disten- 
sfdh of the stomach, affords the most unequivocal proof of 
the voracity of the fish when within reach of their Pijey, 
apd of ihe food they devour. ,^ 

^' 'Sotne of the hernngs caught in the beginning oi July 
were extremely rich, and yielded half an ounce of limpid 
oil, t>n being subjected to heat I have no doubt that mis 
oil, which is of a superior quality, might, on being refined, 
be found useful for many purposes. ^ 

I have the honour to be. Sir, very respectfully, . 

To A. AiKiK, Etq. Sec. ffc J. F. DeNOYANa ^^, 

Aherd(ntr, B/e, S8^i Dec. iSsi^ 



EiTV.-^Ow an Improved Mode of Preserving and Expdi-iii^ 
^Potatoes to the West-^Indim Colomesi By^ CiSABlEES 
' WmxLAW^Esq^ i-xi/m 

* Sir, LonOmjFeb.i^ihjt^yl 

, JL ^E usual mpde hitherto practised to preserve pcttff|;/^]^, 
i^ to leave them, after being dug up, exposed. t^f^^^j^un 
f(pd air until they are dry: this e?:posure genei^afUyi Qi^s^ 
them to have a bitter tasife. It may l?e. here ^ei^^^fi^ 
tlii^t tf^otatoes , ore never so sweet to the palate asv|[)tij^n 
cooted into^di^te]^. ^^^ ... ; , . i, 

\ J^fU^^ whepi . potatoes are leflin large heaps, oij ypl: 
^n^p pi^s sunk^in tlje j^ound^ that a Jfern^entation ^ta)^s 
pl^ce, wnich desiroyi^ tli^ pypet flaypuf of the pp.tjatpejai :. fe 
order to prevent that fermentation^ an4 to preserve t\mwL 
^from losing their original fine and pleasant flavour^ my 
plan is (and experience has proved it to have the desired 
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effect) to have the potatoes packed immediately into casks as 
tjiey are dug from the gronnd;and to have the casks, as /Ae 
potatoes ore put into th^jf fill^ t^ V^ith sand or ear^th as 
speedily as possible » all the vacant places feeing thus cornptetely 
occupied. The cask9, thus packed, Hbld^ as maiw,p9t^-; 
toes as they would do were' no eartli or san4 usqcI; afid^as 
no vacant spaces remain^ the air iis^tojbdily excluded, fip.4 
cannot act upon the potatoes, and, consequently, i^o fer- 
mentati6n cipi take place. 

' t iafled from New York Ho St Bartholomew's, ^ji^ took 
ivith me two hundred barrels of potatpef, packed ip the 
^hove manner. On my arrival at that island, I found, as I 
esj^ected, that the potatoes had preserved. all th^ir original 
sweetness of flavour: they were, in fact , as good as whfjnfyst 
dug up ; having undergone no fermentation^ f^or beer^ iji th^ 
slightest degree affected ly the bilgeor close a}r of the ship*s 
hold. Some barrels of these potatoes Isold theie^ and at the 
neighbouring islands^ for four dollars per bushel: whereas, at 
the same time^ potatoes taken out in bulk without packings 
and others that were brought therepacked in casks which had 
not been filled with earthy sold only for one dollar per bus/wlj 
The latter were injured in the passage by the bilged 
air, and from fermentation, andhadbecome.bit^erf yr^ioreas 
mine were as perfectly sweet and dry as when, dug. 
What remained I shipped from St Bartholomew's to 
Jamaica, where they arrived in equally good condition, and 
even sold at a higher price than the similar ones had brought 
at the former island ! Some of these casks of potatoes werie 
put into a cool cellar by the purchaser at Jamaica; and on 
e^tamining them when I was leaving the island, two months 
after, I found that they had in a small degreie sprouted, 
%ixt that all their original flavour was preserved. Reflect- 
ing seriously on this discovery, it suggested to my mind 
fhe idea of proposing to the British nation ia mode of sup- 
plying their West-India colonies with a good and whole- 
some food, boih for th6 whitie people and the negroes ; and 
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which would also &mish an additional market for the farmer 
Afnoi^eVa^vialuaMe freight for the merchanti and a more 
eliliSide^ inart'et for the lumber of the North-American 
^bI6mes ; viz. of Canada, Nova Scotia, &c. 

It is well known that our ships in the West-India trade, 
tA 'j^^iiSUfgo oiaft in baUiast, or/ at' any rate, not more than 
i^&^t&Srd fbeight^d,' carrying out some small quantity of 
ISaro^BM commodities ; but the bulk of their freight con- 
snSiUs of empty casks, and of materials for making casks. 
}f is alil6 well known how valuable a food, potatoes are in 
tbe Weijt-Ihdia Islands, and how much they are prized there. 
TK^re iU no one, kcqusdnted with the West Indies and' the& 
{?dibbi6r6(^, but ZQUst be aware how much labour of the un- 
f^i''Vunate n6gi*oes is at pi^esient employed in making dasks^ 
maicUeoiis'y &b. for briiigmg home their produce ; aiid what 
iMMhse value casks are of there. Let then the timber, 
Saj\8tecl from oujr NorUi-American colonies, be made into 
&%kV, no^sheads, rtlm-punchebns, coffee-barrels, &c« &c.; 
and let these be filled here, in my mode, as described above, 
^ISi-jpotaiioes: 1 cqiitiend, that the value of the casks, &c. 
i^icli lajne out the potatoes, will more than compensate for 
tlli4%:^eight; and the earth will keep the casks, &c. sweet 
md rea^y, without any labour, to bring home any produce. 
*^e potatoes will come cheap to market, as the' ship- 
o% Si.afi'o^d cHeap freight; having now noiie/or Hik^ 
t^i noWei'for tos outward-bound Vessels. 
^ Tfhe lariiiers on the sea-coast cpuld eaisily supply hibife 
tnatn^lwo tl^pusand tons of potatoes ; and the population of 
tne West Indies would consume that quantity, and even 

be readily supjplied, in a 

, Cape Breton, Canada, &c. 

^b^feod 6i tKe negprbes is, at present,' Indian com and 

Am, ^'f^fii te ho^jkise« 

i2^m^iyj{hfis,'^WCT^**fbnherly prmcif^^y supplied by the 

mSM «lSfe4';''Vflb jeceiVed !nWti^, In c^K and' prb-^ 

WlJO^# Jt bjU ,*M»'.Mfii, J.-ii ...», ; {. . < .,:. .. 
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duce, yearly, ten millions of dollars ! • Potatoes and fish^ 
with the produce of the Islands, would afford a much more 
wholesome food, in greater abundance, and at a more 
reasonable rate. 

It ought surely to be the policy of our Legislature to 
encourage the parent state and the colonies, in supplying 
each other's wants in every possible manner; and to di^ 
courage foreigners in reaping the advantages of Brit^h 
capital, industry, and exertion ; and more particularly so^ 
when, by a judicious arrangement, the colonies and the 
mother country can have their wants better supplied from 
tlbeir own superabundant productions, than- from foreign 
states. Proper encouragement for the fisheries of New- 
foundland, with settlements for those employed on that 
service on the coasts of our colonies in North America, arp 
indispensably necessary. ^There are markets in abun.d^pcfe 
for the employment of more ships and seamen than we 
now have in that trade*. 

From the adoption of my plan of preserving and export- 
ing potatoes, a wholesome food would be provided for the 
West-India Islands, much better and cheaper than anjr 
they possess at present; and a valuable freight would be, 
afforded for our outward-bound shipping, which they now 
want It would also, in some measure, enable the mer- 
chant to have his return-freight cheaper, and thus we 
should do away with the necessity of having our Islands 
dependent on the United States for food; and we should 
also save an immense sum of money annually given to 
foreigners. To the mind of humane feelings, it must be a 
source of gratification to find that, by this mode, the sey^fe 
labour of the poor negroes would be much lightened, ip4 
tl^^ir conditio!! ameliorated; and, from having less occasion 
for dieir serviced, it would greatly aid in abolishing ^at 
horrid traffic, the slave-trade ! We should find a marj^ef^fet 
an agricultural product, the exertions in procuring fIu^]^ 
would afford ah healthful and beneficial employment to 
many families, both at home and abroad; andit^oldd 
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•'.^'The communtcalfion of H. B.'WAT',"Elsqr, ffi_j*^|^'^ 
lUof our last Number,," On Preserving CaTrotsJ^^^rmj^ 
W^'Ts 'si confirma^'d'oif &e ^liin ^VoJJoW ^y Tm. WfiW- 

fobflii-EDiVok.' ' " ' ^".;,,!'l!.,) ' '■ ' ," , "" "', ''^in^q 
ZV'.-t-iOk iy<Sittiii'i, fWiiemfi, Sahdhtpa^t^vi'iliM^^i^ 

^dkt (mpAii§^im<dicGa^AeHW&Akm}i^ '''■' '"'■'"^'^ 

j..,,Ln. ^ ^■..■.■A: i'>!i<Si*.aLi»4^^m.i"i;:ft4.y "■■ ■'"■'"' *^''"'^" 

ilmw^Ss OB some of the Plants meiitloned m tfw pieceding 
^ ,r;., N-.ii ""^'tuWt' (pp. 191,192). ■ ''^'^^j^ 

Nos. 5,6, 7, S.and 9. — Tlics^ four plants have already bfifiRde 
figured and described by me, in a memoir, eent throHgh^j 
the Governor -General, in Council, to the Hon. the C<)U)rti<p|^'j1 
Directors, in December 1795. Since writing that pagfli? 
I have learned, that sun fcrotolaria junceaj is ,£^liq()ft,|„ 
universally employed, over the warmer parts of Aaiai ,feFjU 
cordage On the JMahbar coast, I find it is gcnc[»lly\\; 
named, bj the gentlemen tit Bombay, aitti the prov^i(^„\ 
where re trcd It is used in that place foi lacing thmr 
cotton bales, on at,count of its great strengtli Samplvs «t 
- three soits, VIZ malwan, rajaporc, and salsette, were sent 
to me from them, by Di \\ illidin Hunter , and I am i/f-^ 
duced to think htth or vti viacciatiun u employed m (nii^^ 
lite laikfiom tht stalks, or m dcamng the Jihrei, u-luckvi^ 
add to iti shetigih, /or cirCainly maceralion, pai ticularlg t/^,i, 
long C( ntmued, mint wakin fiali vegetable Jihres coKyi/efgoici 
Ihj. The sinie gentleman sent me seed^ of the sals^tft^n,) 



tiyated immediately after the rwn»ji'*MfcIi'bftfeH"teiW#^''^ 
the height of twiUeW ftitirttitih^eet; while tiie conunoB 
BOTtb^^foHy'reM^a in Bengal duriil^the^jf'^i^'iif^ 
the wet season^Ap^ 9y>Wf toV^jr alM>ut }i0,^ i*^^ ^ 
theiforjper,. , s .- ■> ,« ', ' , ,' •/■-.. . ,i,:,inHI 

Iffiust fVrth^iobaerve, thatthe^hrcfl.of Nq, S^jc^pes^,, 
greaf (rtrengtji, ar*d it seems toime to be one^p^,:^e|jpcis^j 
fit of our Indian productions for cables and c^ri^^^^ "^b^ol 
plant grows generally, to the. height ijf&otu six to ten feet; 
theifihreslong, )}ut,hsreltei then tJioa^ (>£lfeBij),if fiqtcti^J 
at'a^ early period. U. mytx} ,geii«rallyi t^ikiyflted. fi^a^ 
Ca\cti^ dvfiagike miuir .An^.qcre, yields -«f. the, {^i^' 
cleaned substance Cthe ^te in wtiicb^,th«nfiti?r^f;»nry Jt'A* 
market), about 600 ]]), weight, vid sells, ibr about a rupee 
and a quarter, per maund of 80 lbs. > ^ .^^-j^ 

Via. '6.— By' cutting No. &, the last-mentioned plant, 
when beginning to blossom, we have the most beautiful, 
shlniitig White*.fibreS'that can well be conceived ; but (by iQy^a 
experintents) greotb^ \,caker than when the seed is sulyj, 
fered to'he nearly ripe before the plants are cut. .j^ 

NtH^O. Flax,— th£ plant is very generally cultivated, dur-t j 
in^thti coH aeasaa, over the interior parts of Bengal andn^. 
Beh^, nierefy for th^ seeds, from which oil ia obtaineina 
Tkb' fiax itself thU'Hindoos set no value, nn; for after ihm„ 
hi^e'^tXtkered the seed, they throw away Ihe stalks as uselesiu,^ 
hatirtg no ^emiwU4^e cf the fibres which their hark yields!. 
Swpl^ of the! Jla^ have repeatedly been procured by i, 
)W Boatd of^lViliie, and sent to England to the Hon.'.' 
Cdtlrt.bf'pirector^^'so that it is from England we miay v 
exp^t tbIeirii1t^f»roperties. If the flax has been foundi"w 
goAd^'Iargti^ (]iioilltit^.s may be reafed at a small expense ; as.. 
th^Sited'ald^e^, wbi^ the crop yields, must be more thaii^ . 
eqottl tfr the chiigeS, so as to render it profitable to the' T. 

hirtikri^- ->''■ ■''■■■^- : , , -r 
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where fbund wild in plenty^ it may be manufactured at a 
trifling expense. Its great strength renders it an object 
worthy of attention. The fibres are coarse, and conse- 
^endy ropes made of them are harsh to the feeL 

No. IS. Drawings^ and a description of the plant^ 
{Aletris Nervosus, Roxb.), the method of extracting the 
fibres, with a quantity of the substance itself, were sent to 
the Hon. the Court of Directors, through tibe Madras 
Government, above ten years past I also gave a hrge 
quantity to Mr. Bebb when he left Bengal in Januart 
1869, to take to England with him for trial there. The 
l^laii); grows fully as well, and is as common, as on the Coro- 
mandel coast There has . lately been about a biggah (At 
third of an acre) planted oat in the botanic garden ; the 
better to determine the expense, and the annual produce, 
of any given quantity of ground. 

No. 13. This plant, a native of various parts of India, 
New South Wales, the Philippine Islands, &c., has been 
fen^ blown to botanists; yet I cannot, with all the at- 
tention that I have been able to bestow upon the ikdbject, 
find that the fibr^, so abundantly interwoven through it^ 
bark, have ever been used, or even taken notice of, hy any 
diher person ; so that I think we may k)ok upon it as a new 
discovery of more than common importance, on account of 
t|ie beauty, fineness, and strength, of these fibres. 

It is perennial, grows luixuriantly in the botanic gardtoj 
aYid^Has bieen cut down twice within these six or seven' 
iiiiiph^t ; so that I think it will at least annuaBy affi>rd two* 
or'' three crops of shoots fit for yielding this- substonce. My 
eipe^ience does not yet enable me to state how much ni^ 
1^ Mie jeBxly |#bduce of an acre, but I can venture to pro-^ 
^^kdiifttg 'ais'large a produce as can be obtained from an 
acre of dancha, jute, suh, hemp, or flax. 
^To* ir^ncler'il^ biufk separable fi*om the half-ligneous 
sli^Vypitf' covers, to soften its external lamina or epideriblus, 
ali!a.me^;^2lre^ firmly connects 

the i^iks^ikmeir natural state, maceration in stagnant 
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water for from four to eight days during ibe W/armer.pfifi;ts 
of the year answers welt whilst three times as many day^ 
are scarce sufficient during the cold season ; indeed lixe 
process is scarcely pra<;ticable then; besides, the -fibres are 
greatly weakened by the length of the maceration. 

Immediately on being taken out of the water, and while 
wet, the shoots are taken singly in the hand, rubbed with 
some coarse materials, such as a tittle dry grass or gunny, 
€6 remove the exterior pulpy lamina, or epidermis of the 
bark, which is destitute of fibres. This part of the process 
18 easily effected, and, when done, the cleeoi shoota are to 
lie made up into bundles and placed underweights, or 
some other e^ual pressure, to keep them firm at the middle 
and top, either under the surface of the water or out of it : 
the fibrous parts of the bark are then separated with the 
fingers from a small portion at the end of the ligneous 
shqot or stalk; these the operator takes hold of and draws 
them out one by one: when they are removed, the pulp or 
parenchyma (which fiUs the interstices between them^ and 
connects them together, forming in the living plant that 
part of the bark which may be called its inner laminae or 
cellular tissue) is immediately washed out in cold water, 
and the clean fibres are spread out in the sun to dry. Suclr 
was the simple process by which this substance (wldch 
may be very properly called Indian hemp or flax) was 
prepared. 

I have now under cultivation about the third of ai| aqre 
C^'t>iggah) of ground, in the botanic garden, with this plant: 
the result shall' be carefully noted from time to time. . It 
might have been prudent to have withheld this account un*. 
til ti&at time; but the jstropg desire of making known a,d|iah 
covery, which may in a short time become bepeficu^.tfttj^^ 
pulblic, induces me to bp thus precipitate^ ,: ?, ; . .,.. 

For a further Recount ol^ jfiis pkuitq I beg^^eavjEs. to re^fir 
to ioy drawing and de^riptipn therepi^ sent to thi^^ l^jo^v 
the'Coiirt ofX>ireptors some^y^sagp^mdp^^ 

W. ROXBUKC^ .. 



BM> RoxBUKOH an the Gukwe of Hemp, ^. 

Some tanned gaa.twJpftjfla^Jflf:t^.a^^b^ 

a^o^4 <3f ^e fl^raij^ ^ ,pf ,^e 8fcTp?^d% comep^ ^ 

fuHSWftWre pf.fj^ j^e^il-tyi;ie,^^iuie44w^j^^n^ 
^?\*if% ^^^^ ^^ ^ aiiQiW cord; and another waama^A 

IThe first, which had be^n taiu^edi.&ui: j^$f^ brpl^ M^ 

^4,fc #W??^ iwW^^ .taiw?e4 o^ je^Mii Iffijte 

JHlfeiPJ^^^ W* «ff4 ^* WO %. f %B ^t^gWBig^ 

^^t%t^%*^* 8R,1?¥» "^^ cw^t)?yoJ^. with Ir^S'ft. lyitiPB 

oiibetrini'Pmtiiing,'' Enamelling, CcUiechpifirtting/ 'mi 

Tfiii' ehWu&ates ate'the CQtubinat&ns of the^roiific iiSSf 
tllft'dffifei^flff s^lffiabl6 ba^fes, ' '^ ^ 

-•^3*6* saSts wer^ not tSiown belong the y&r 1817,'^tWteft 
Mn^l^Mi^Mki' difil^trvei^d "chrcMiie ih the i^d<^ledfd ^^^W 
beria; Several species of which are, ah-eady/^cn^eftill jr 6i^^ 
Ipiliyed ti^ntlH^ ^rtS; ^ ' That^ Mostly employed i^ the itMniate 
(^^r^ifomiA^mivrk'i'^tidi fiAsIs i^de iis6 bf ^ bbtttliiS^ 
ing all the others, ^d»'^%^^ ilftallh^e^tft^e^plai^^^ OK^ 

gsaoitcis^he ^omaie of po4u^ ha^^ t>f late^ been niuth 

* From the Dictionnaire Technolofftque. 
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\ead^ the colours now mosdy used by pdqtfi^s^ we . sbull 
point out the several processes in succession, and also give 
atltaib of thdi^ Jfrirtcipal rftJpHlidtidttt.' -^ '■''■'- '•*■ '^ 
^^'Ckif^^mite of Jritm.*— TMs sjicicies eadsts already fcfrttied 
hy Mtute : it wais first discovered, about the yea:r 17^1, by 
M. Pontier, at low tide, in the Camide, n^ar GREi^sirf,'^ 
life Department of the Var. ft lias sihc4 been ibtmfT m 
Ae environs of Nantz, in Sibei^ln Syria; and iit'B^tii- 
more m the State of Maryland; i^hence conUu'ii^^ )k^ 
principally supplied with it.+ ' "^ 'J-u^yai 

'> Tliis minerstl is found in sei^entiii^ f^!tA-^)M i^^y^^ 
distmguished by its brilliant m)n.^e^'ct)toiii^r £t ^\ik^0i 
tirhes, too, a homogeneous shade, as idi^'fonnd ^ tliAi jUe- 
partment of the Var : in ot%er plaeeii it fe'Mnd ^^^I 
and its shade variegated with black spots, as that brfiup 
ftote BaSitiinore. Its Specific gravttyi» 4,0S ^ itis iad^e- 
markable character, however, is ih&t of enteriq^Jhfb 'fiisld^' 
when heated with borax, towhidf iteonmunicates.aifine 
green colour* If heated in the same manner^ ^with^ EIEU 
nitre, it forms tiie ehromate of poliKtt^ whidi 'Cioknzre'^CIhe 
teliva yellowi According to M. Vauqudini^the'ehfM&bte 
from the department of the Var contains otfde^ofiibn, 
i^ ; chromic acid, 0,4S ; alumine9i0,30 ; . and nltfjc^ (HQSL 
According to M. Saugier, tibe .chrpmate from.<i$|ih(|ffii 
qcaitainS;dirom^ iuithp sitale of^» toxide,in.lfee <jl^iM^r- 
ti^ of 5Z parts in the lOOi^^i^ of iron j, 11 off aU^tfint^ 

af^ \\pt Silei^; ..«.. ;,- ■ - — ■ . > r-: ]i ; .'/'-i?. .*l5horf 

.V ^h];omat^ c^ iron, b^i^ the ^)^ aombina^oai o£ jc^D^iilq 
infl^jchis found pl^ntifuUy in the natnr^^ statcj ia^q«dV]ftir 
tl^flpurposepfobtiiwing^aU^otbe^l^- .^,;^> ,»(♦ ffR -onl 

i fi fTexy ieff CShdiaUdrbUintide ^^lifrbftti^ ^>e^€' vitf)^ M^statlfqNK 
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M6 Ofithe varums Chromates ; 

whMi 18 ft ptotaddi^^ It lb of aE beautiM ciimabar-T^d 
c^ottr; wlD^n !e is ptm; iihfl pfttt 6t this colour' ' nii^t| 
prcflbably, be eltrbeti^'WMi aidvantage for the pui^TOse' 
lif calKO^'priiiting, by >6mploying a procei^s, simflar tb itia^ 
fil^ iureiMiring the ytffloW chrome. When cxj^e^' to^ 
biat^ it is decomposed: the oxygen t>eing disfengag^,ancL'' 
tUe mercury TolatiHsBedi^iiie pure codde df cbfo^e bnly' 
jcmAins* 

-To prepare lihe pi^to-chromate of mercury; take bhe 
part of the crystals of the protb-nitrate df mercuryi 
which disscdve In hot water, sli^iSy acidified with nitnc 
abid ; and ihen take a solution of the chromafe of poi^' 
ash, at the strength of from 6 to 8 of &e areometer:^ 
poiir in by degrees the acid nitrate of mercury, and care** 
fdAy agitate it all the time with a glass rod. It is Be^r' 
Bbt to add sufflcient of tlie chromate of potash, to pireci* 
pttieile all the mercurial solution, as, then, the dii-dmai^ ' 
ef mercuiy might precipitate with it some of the dirol^ 
fltete of {lotash, which would les)slen the purity of i^ 
dittomate of mercury, and, consequently, that of the' ca- ^ 
hie of chrome which we would procure. When the pricA' 
porCiohs of die two solutions have been properly regtda^ 
ted, the Hquid, floating above the precipitate, renieans] 
pecfectiy colourless; but, if otheirwise, it retains some' of ' 
tte chromate of mercury, and appears of an amethys^ 
c6l6ur. This appearance is prmcipally mahifeste4> wnen 
the nitrate of mercury is too acid, and contains the (leiito-, ' 
nitrate ; because the deiito-chrome produced, Is i\tiy. solu- 
bfe hi the nitric acid. When tiire fii^dpitafieJ is^weu^ 
settled, the supernatant Uqd6r is detailed ifromii^^^ ^^ V^^ 
repeatedly washed, and the chtom)^, thW obtame(^,'^is 
fina% dried. This sak is composed, ac^ordiitg to laifkitAnl 
id 17ipaytli of the cfaromlcf acid, ahd'^of the oifdfe'^ 
uvercury. 

"ft appears, from the bbsi^rtaiii^hs of M. Diflbig, 'dfefii* 
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ing on porcelain. It is requisite, accordipg to that autlff^iv 
tha^ this oxide should contain a littlp of the chrom^te.of 
potash^ and of the peroxide A^ manganese, to obtain # 
green colour of a fine tone, more espeoiaUy if jKhe {ifteceg 
are intended to be exposed to the action of a very stipqg 
hfsat The oxide of chrome may be jp^reserved of a bcil-i^ 
liapt colour, when tijie pieces are only placed in the m/Quth 
OS a muffle; but if they are allowed to sustain a stronger 
heat, it becomes the colour of a dead leaC I do oot 
know how far this opinion may be well founded ; but it ia 
certain, that our knowledge of the effiKsts produoed upon, 
the oxide of chrome has been brought to a greater ceufr 
tamty since it has been QOmmunicated. 

Cbromate of jL6a(2,—- This salt existsin thenatuia) state,; 
it is this that has been the origin of the disco'^ery of 
ehrome; it has been long known to naturalists, by the 
mime of the Red-lead of Siberia i it is found in the en?i'»' 
rons of Chatarinembourg, and in the gold mines pf 
Befeaof. It is found, in superficial beds, in the form of 
pfisms, having four fiices ; and is of a shining bri^t-red 
coloor, and transparent : when powdered, it is yellow,, and 
ftumishes a very beautifid colour for the , pdnter ; but ibe 
natural chrome being rare, it is produced artificially, 
§tpm the double decomposition of a soluble salt of le^, 
end the cbromate of potash. The acetate or the nitrate; 
or had is generally used for this purpose : the solutions 
«re greatly diluted before they s^e mixed, in order that 
the. precipitate may be more divided, and be the eai^i^r 
1iff|shed> without mixing with any portion pf thp ft^t«f. 
whjich concurred in. its formation. The shades (tf the 
i^iroQ^ate of le^d may be varied infinitely, fron) tl\e. 
de^p ftiirora-y^Uow, to that of the jonquil. It is,s]^#l-; 
cif«t,.far this, tp va^. die .ci^<cup^9.twces of its piiecji^ta^, 
tiflo^ ^ther by adding an excess of alkali or of acid^ i^^; 
i^foj^ th^ ^pl|ltif|n^ eitjipy, hpt. or cold,. ,. Ip ev^ry. ca^, 
tb$^,ebrfHne^0btai9ed m^ always b^ carefully washe4* . 

!^ 5^^ Siwie-twe^ b?en,.jpi;fiBafjpd(fif 
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and thnr i^f^% ^liiteH^; CM^i^k^^^^ c^c. ^^119. 

into an eardien crucible * Ktf ^llMtttf ^MfrM^ftii. '^ iSttkuff^rnXf 
n'oaii|«Mlfljr fiMSl, «Mcillk8«^«fi«?te||^^ "^Mtr tt|Mfy. 
^<^ fkMitt^ %^tAeaM«iPlrdif^ 

*-«9oiu ^e^'tAlMftlMwibeiagf dKfcli^^ Aft'Wttbibttli Hire 

'>«lhti|^ %Mt«liiied;r'WhMi k «ff^fh^ istffl hot, iiild 'vriter 

'^'ij^dvslf ptttitiUiii*ca«l4»pm trteim^ ^^^ isatttvi»irir a 

ff%Mr^ %iritiifli'i/^lb AM MOutkm lft«MilMb biiil,rU^ 
-'lAMrii Aenr)M»i]llo4hb^>bdild; ei^trHUy'iriasllltbi^-K* 

•re kept separate, in order to be used in washing ItMrkiw 
')4brMfietf .^ '■■ It the ^ojjpefbtiM IJii lN9is«i 'w€it «d)(Mf tf cfifflf and 
Nte iflikteiiabiprt^l^^ 

-llM^t^ leaiAjrfKiiMltttd li^ ilr^iiit«>r^4if 4br begt iw^'ifot 
dlMi^dibftiMitijtigiMvi t^ 8^}r«*ii3»/»>i^dhiidiMile 

•-«MfiiltedU«rilip4l# toilt ttaaUUl liMMrtly. of i liilidi ailiMll 
iWMiit Wiiii jwillti jihniflMiTwMI ihiiM bi iieiw lb iHrfiififlliiL 

liiiifMiliaut|wiJljiM (ii^nH AeidMWiiite 'iiiwiMtWs - t i ty it e' ^^ 

Tec*. Bq&. Vol VI t 
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lead, silver, &c. If the ley is only intended tp lodke tfaii / 
crystallized chromate of potasb,^ it is sufficient only to eva-» 
porate it . 

The theory of thb operation i^ ^o simple^ that it ia almost 
needless to mention iU We know that the nitrates have 
the property of becoming decomposed by means of heat; 
and we see that, in this operation, the oxygen p( the nitri<^ 
acid acidifies the -chrome, ^d oxidizes tibeiron. Jn pro$> 
portion as the nitric add abandons, the potash, it combines 
with the chromic add, to form the chromate of potash $ whidi^ 
being soluble, is easily separated from the oxide if iron. . 
' The insoluble residuum of this operation is composed of 
the tritoxide of iron, alumine, a certain portion of silex^ 
manganese, and a small quantity of the chromate of iron,, 
not decomposed. It is difficult to. extract economically, 
the last portions : nevertheless^ while the chromate of iron 
Iremains at the high price it has lately, brought it is worth 
the trouble of extracting it: for which jmrpose, die xesir 
diium is first mixed with boiling water ; akid muriatic add, 
in a slight excess, is added to it, briskly birring it with a 
istick, and quickly decanting the liquor; as otherwise it be- 
comes coagulated, and can only, be.separfited by drying the 
whole, which would be very expensive; but, by acting 
quickly, the oxide of iron, t)ie alumine, and even the silex, 
are removed by two or 'three washings only. The portion 
which does not dissolve is the chromate, which is treated 
anew with nitre* Lastly, when the sulphuric acid is em- 
ployed in this process, instead of the nitric^ by a-dding a 
Jittie sulphate of potash^ crystals of alum are obtained, of 
the beautiful colours of the ruby or the amethyst, according 
to the position of the eye in viewing thenu 

We know of two kinds of chromate of potash ; .the 

-iieutral-pchromate, regarded by some as a siib-chromate ; 

ai^ the birohromate. Both of these are jooyr to be : found 

in commerce. The first is of a citron*yellow i:olpiurs.]t 

-crystallize, in small, compact, hexabe4iral pnqnaa;, wheq 

, exposed to the action of heat,, i^ ^im^. ^fii^rc^ f^WTi 

but, on cooling, returns to its^ primitive colour. The other ' 
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€^stalUse8 in larger prism's : its colbnr b an orange-red ; 
^nd it greatly resemblesi in its external appearance, the 
]|iatiTe chromate of lead. The yellow chromate of i>otash 
Appears susceptible of uniting with other salts into tri-salts, 
l^Le the sulphate of alumina and potash. Cupidity has 
alreiEidy profited by this property ; for we find^ in commerce^ 
chromates containing nearly 40 pJEurts in the 100 of sulphate 
of potash. I am ignorant if this combination is formed in 
determinate proportions ; but it is certain, that it is only 
tfiese two salts crystallized together. Its prevailing form ' 
greatly resembles that of the sulphate of potash; as the 
sides of the crystials are. often truly plane, and the summit* 
if iheir hexahedral pyramids very accurately pointed. 
This chromate is known by its possei^sing a paler hue, and 
firom the insoluble precipitate ^hich its solution forms "widi 
die acid nitrate of barytes. M. Zuber, jun., a manufacturer 
at Rixheim, ha^ shewn me a chromate of potash containing 
a great quantity of alumine, and which wad in small, trans- 
parent crystals, considerably elongated, and quadrilateral, 
Init with rhomboidal bases. 

We have before stated, that the chromate of potash was 
fErincipally used ih calico-printitlg ; and it is also sometimes 
used in the dyeing of silk or cotton : but, in the last case, 
it is impossible to obtaih so brilliant a colour with this, as 
with vegetable colouring matters. It has, besides, the in- 
eonvenience of turning red iii the air, and of assuming a 
bistre tint from sulphureous exhalations. Soap.^nd alkalies 
will also remove thir colour. Ahhough this is the case, it 
instill, however, used iti dyeing, in the fbllo#ing manner: 
the silk or cotton is first steeped in a weak solution of 
acetate of lead ; it is then rinsed, $o that nothing remains 
on the threads but that portion of the oxide of lead which 
is actually combined with th^tn : they are then pissed into 
a bath of chromate of potash, slightly addulated with nitric 
add. It is easy to obtain a variety of shades, by varying 
the proportions of acid. The dye being once fixedf,^ it is 
wMbed in thfe ordinary inanneh 
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' ^It ftitrst be remarked, that if the soihttions were not snffi- 

' ciently dfluted, the chromate would precipitate too cjiiibklyi 

the bitth would become turbid, and the combination woiild 

be but imperfectly eflected. In this case, the co^on Would 

'reihain spotty and dulL This inconvenience ii^'^tii} tnoi^ 

'l^ious in sillc, where all depends' on preserving itfe'-tertl- 

^ liancy. This deficiency aloile will always be a ffMA ob«(tk- 

■ t\b to the employment of the meta^llic pre<iipitate9 in^y^itig. 

*' With respect td the designs which are printed ott eottbn 

* with the chromates, the process still reihains a se^^t 

ad](ongst the manufacttirers ; btit some of them sudiibtfd 

^'ihuch better than others. They generally cbmmenfce by 

' prirtti'ng^ on the mordant, which is geherially compoiscd 'tof 

^he tartaric acid and die nitrate of lead, ground itogelh^, 

iihd thickened with pipe-clay. This is allowed to dry 'sirf- 

^fticiently ; the cloth is then passed through a sohifioii oPihe 

'*'cMbrate of lime, which served entirely to =destriy itHe 

jerouridicolour, where the mordant hail been applied;' Jtfds 

*uieii finally passed into a biath, comjiosed of the dhroit*«te, 

more or less acidulated with the nitric acid; lrecdr^hfg"to 

the shade required^ 

, Those who have, made use of the acetate of lead^ iijsjegd 
of the nitrate, have not obtained good results. This salt is, 
in fact, too easily decomposed by the tartaric acid, which 
can then no longer act on the chlorate : besides which, the 
^'dyfebf lead which is formed being insolubfe/ cafnHOt^HeiJe- 
^*fc6mposed by the chroiiiate of potash. • • ^ - a > , « ^n. 

LYlL^On the Apparatus f(ir the Ti/Idnufhctiiry6ftU'Siii- - 

Carbonate of AiTimoiilci.' ' "' *' -^ ' 

WITH FIGURES.^ 

■•■ ' ■ • * 

^'^he Plate, with the iFigures of the Apparatus for iltfanufacitiWi^g^iiie 
Suh- Cetrbmaie of JMrnmiia, and iiho that'of b^rywi^., is biitJ latdy iwak- 

led. The-Articlef ♦n.theie impprUnt subjept?^ which werft^pubjlih^din 
our I^/eh f^olume^ from the Diciionnaire Tee Hnolog^iif'ue i ^i\l' he mr 

^'ihort int^lligfble with the 'Kgiires that we have naw tiie plei»ul« tOj^ite' 
sent to our Readers.] . ,, ,j..^,. mi. iriu*.- 

9u^£ Viy fig. Iv vepvesents twa3uetbo/iis»iQjf »di9til%g(and 
condensing the sub-carbonate of ammonia, produced from 



On tlie Manufacture of Sub-Carbonate of Ammonia, 1^53 

"k mixture of sal-ammoniac and ^ick-Ume^ as described in 

p. 114. In the left-hand apparatus, a 2^0(2^ xeceiver is 

* shewn^ as adapted to the cast-iron body, fixed over a fur- 

"^ nace ; and in tbe right-hand one/an earthen one, adapted to 

an earthen retort : both these receivers are placed in 

wooden vessels^ and water is continually flowing .into them^ 

from cisterns aboyej during the operatioosi and passing off 

through pipes fixed near their brim& In t;he left aj^ajatus 

: the water is received into a fiinnel, which conveys it ifo the 

lower part of the vessel ; but in thit on the right-hand^, it 

f falls immediately upon the earthen receiver^ and cools itr 

, The left-hand figure has a bent glass safety-tube fixi^d 

^into the cast-iron body^ and the leadea receiver has^sp a 

beat tube in it. These ti^^s serve to convey any uncon- 

'^ensed Vapours to proper apparatus for collecting :thep ; 

<^aiid that in the cast-iron body woiddalso aUow .of any 

•.liquid being poured through it into the body; a prqvision 

;>fwthich is useful in many processes^ although p.Q(t in ^tbe ope- 

rjoatipn of producing the subrcarbopate of ammonia firom the 

^materials above mentioned, 

I.I 1 ' .•■■■■ J ' • 

JlVWI. — On the Apparatus for the Manufacture of Ceiuse, 

KremS'White. or tVhite-Lead, 

WITH FIGURES. 

,1-1 I . 

In Plate y> fig. ^ the lower drawing represents a leaf of 
jbady a, bent, and supported upon a square rod .of wood ; and 
the upper one shews a wooden-box> filled with such bent 
leaves^ and as described in p. 58. 

Fig. 3, is a stove, mentioned in p. 58; which is heat- 
ed by the smoke produced from the furnace A: this 

^^rn^ce Qont^s two cast-iron pots BB, for melting the 
lead in: the smoke, after passing through the flues QC, 

^'jpnally escapes at the chimney at D.— EE are fraAies^r 
jSUjpports, to receive the pUnks, upon which the l^ve^ ^of 
ceruse are laid to dry. ^ .r 

Uiis;^gi]4}{$lii|>{any and'figi'S^au'de^tiQji^ oft th^ ratjdl- 



Scribed in 'p. 60i fbt W^AiDg-oyer the cerose/ It is diyid«4 
into nine compatt]Beiit9> oi equal size, bot uaeqaal beiglili 
so that when the .first 'cain]>artment is filled, the oii^^qpMs 
fldws over into the second ; and so on^ in the order £|f^ t)i|e 
letters A, B, C, D, &c. 

. Figs. 6, 7, 8| and 9, exhibit the mechanism, by means of 

/which the tipper stone of the colbur^mill for grinding the 

sulphate of barytes, and mixing it with the ceruse^ a» ipeqi- 

tioned in p. 121, is raised and lowered, according to-ft^e 

* degree' of fineness to' be given to the celoor. In the lower 
surface of the stone, fig. 6, a piece of iron, AB, is let is, 

'and firmly secured, crossing the centre of the stone: in 
the middle of it is a conical hole, C^ which receives into |t 

• the conical point, D, of the upright k^n rod^ DE,' figr 7; 
upon which rod the stone is supported* fHiis rpd 
passes through the hole in the centre of the fixed stone, 

'and its lower end rests upon the cr68s*bar GH, ^ieh is a 

^ lever turning upon a fulcrum at G. The other end of this 

^ lever projects outwardly beyond the frame of the miD; and 

Is raised or lowered, at H, by meatas of |i screw affixed 

upon it ; the screw having a square ring, which fits upon 

the end of the lever ; and also a screwed-nut upon it, widi 

*'d key or Handle to it,^ as shewn at II, in figs. 8 and 9:' Ae 

'^^ screw passes through a hole made in a thibk piece of iron 

affixed to the mill-fratnievahd the nut resting upon It, by 

"^turning it more or less the upper-stotoe^ls ra^ed or low^d 

'^accordingly. 






I/IX.-^0/j a reputed Cdre for the Bit^of the UatUe-Snake, 
dndfor Hydr&phMA. By C. Whptlaw, Esq.^ 

S1R5 87, Great Russell Street, Sept. 6, 182|4. 

Permit me, through the medium of your valuaJ^le Paper, 
to^ofiTer to the public a few remarks upon the cure of that 



*.f c^, 



' f 



• From the Cotirt^.— We re-publish this interesting artide the ni*e 
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^adfiil disordeZ'^^KYpROPKOBlA* The, xnelancholy in* 
atanoes of. horrid toi^ment and inevitable ^eath, ensuing 
£rom the. bite of. rabid, animalfli, which are daily se^n re- 
corded in the newspapers, demand the. attention of those 
whose duty it is to watch over the health of the community, 
Mtnd to publish any. thing which may prove successful, in 
etfases: which, under the most scientific treatment, invariably 
tenninate &tallyi when once the characteristic symptoms of 
the disease are.fufly^ developed 

, The poison inflicted bj.the bite :of a rabid animal is un- 
doubtedly 4>f a specific natur^, and there&re its deleterious 
ri effects can only be counteracted by sl specific remedy. The 
doctrine of specipics has been so universally exploded by 
the Faculty, that popular remedies £br particular diseases 
i, have been almost .eaturely expunged from the Materia 
Medica : hence any medicine said to be useful fi>r the cure 
of any complaint, unless its mode of action cau be explained 
. upon rational and seientific principles, U, denounced as a 
; BOStrupQ, and held up to contempt and ridicule as the vilest 
r quackery. About eight years ago, a remedy was discovered 
r. by a .Russian for the cure of Hydrophobia. He communi- 
cated the discovery he had made to the College of Physi* 
dans of Moscow. Under their sanction it was pubUshed, 
yM a specific for that horrid malady. This account . was 
"transmitted to the United States by the American Ambas* 
• sador, and advertised in the American Gazettes: from 
whence it was copied by many of the English, particularly 
the Liverpool, newspapers. 

One of them, the Liverpool Mercury I think, published' 
4|.plate, and fiiU description c^ the plant to which I allude.. 
The highest praises, are due to tjii€^ Editors, for their zeal in- 
endeavouring to set bounds to that terrible calamity. Yet, 

notwithstanding the trouble and expense -they incurred to« 

'«■-.••- '. • fc 

,^ Ifladly, as we learn that a respectable English Physician has recently ac" 
' inaUy employed thS^ tetoedy irith ne^w-fMliiig strccess^, in no less than 
eight cases of decided Hydrophobia /—We see that sucking the wound, 
iminediately after thebite, has been Kpundyin Fira^c^, to be also an effec- 
tual remedy for this dreadful malady. — Ebitor. 



SAO WmThKWMw&^for U^ir^pii^ia, 

in ftiti8lpoiliatyprttl\|wi||hi tM pW^vroiP»isddast dfeigp^ 

Iri ti^ilnm tvryif 4i0fie BMiffidifa&^vbilB ifaqmiieitolitibetFaKidty i[d 
iuiditWifi«iii»6rtbdiftn<9ifya^ Acrf lMi4'netet>iKard;ii 

bjiLiUBflnis) i&rtbe'claaiffltajdkdnimndiQrd^iMahogjBid^ 
ItrlB Adrofalf plantjoCitliHt eUid an^ieoABr kriddtt FaiHfaftnftD 
jusnlii^kncntjbitfaetttii disbcrreredo i.uUat im<io*{ 'vA f to stusi 
iXhe>&Hbi0Big»3i'tlie{cb8«riptidh oficths- ]^ant ^giteBiJo^p 
Gortb^iiniiU ^^JVm^ ^^^ ^tr. vi)>r{ b Did ui .v)q^9i 

isfa^-parpby'ftkt/ei^eadiiig; f .CapsfifisffriMii&e^diia, twelve^bs 
moDoy ^ocd in^a vCirole^<-*^tylesi ow > lumiaxius t^iii ,ihe{>gieta^q 
mtoty MfiMBi^UprigUi. ^^StigHla dinpki:> ThemiBivm jikdto 

dMse4Ji>*ttifl96ms da Julyy lAtigvist^aiid )Sa|iteinJi^, rw^ 
tbB4ifaMil''B^i)ki^ ii»t6 of gie^ yl'jf.^f'^q <^// li 

I think it my duty to state what I know of itn^isp^aSab 
pWeoN^iACiKhjr pimMA mti^ ti9iiieinlieii^tI^»»s0Mdy dbs^^e 
-primiopoiAit xmiAe^*§akhk'W9is piiircfa»6d b^ th6 As^ekkbly six 
tlfid Ststs-of Siluth'lCaroliiiB^ «r a fae^o; by ^ii^^ hinb^fal^ 
fisdedoioi>Mid'tiettliiif^tKp(»^ktin>^^^^ famdk*eii;r 

pesupdifdSDQe^lUb ictf itM^g the' dtseov^ry knowaJ; >It(c|a afcf 

pUnteii . fiUd hotohetind 'galthexed^lD snmner^ x)f .«ad!k> ladJ 
equal quantity ; bruise them in a mostaoBy^ and'te^rtos^^thife 
ylaSm ^^ etjbd*' ef^prMb^ jakt ,a; tidit&^spoonfiilTis ikm be 
adiranijBlBred'aiJBociiTai paafiitilftjafbfer tbevpetDs^n^hnr bbcoS 
Udidrif Drqfvtbe^patient be 'bmeUed^r thexteite doiD3Tiff»tb'J»al 
fl^i)cedi<doira]^^hi»-t)Hr6Mi? i- iK'J^ro;/* '^n': ;'.t- " ViiH mfufi 

3l!{!fas8 qufltithy witt'gQiieiaUy efibcttarare;rbut4fji^^ 
l)Bbft)^i^|[i4^in.vthe ' counie ^^tanKhomv^^^^jdoserjaa^ube'raretl 
peated, which never fails in eifecting a cure. If thii}|dafits; 
hb^HiTy^^ 4iiey :iimst>b^^ii[qpfiatened<ii^Uhr g^M iwater. i; > tA ioM 



by |irhQHoi'it>#ti^ dasclbspdi slnpiiBdiDfiHmalmcbliniliiBt^^ 
ings* and ^ jumlMl ^tit ftfbi)»BaiiifineBf^Ufii!Hkin 

8efare9 iobci^bit^faipfimm iboillftxilUumiDaoi^gintBJianc^^ 
confidencfc kUtU :idne^r. ^Ife igj^do p m rf qu^dothfc ef-il 
fects of the poison taking pl8ce>indbifaadl&j1lMjmriai|)<tfa«» 
ot^rs.whpimd^^faitlbeilo cItTtwM<'iibpnildU^diardib:^eod 
respectable a body as cAmposodi^'^iik rSdile^^ lidlgkilfriidcreO 
GQkdd^ba) d^csived^iB^'iaei^ffidb to (iB^Hajpra£fe-«p<iikera'(i^JA 
reinedUes enqfdo?fedcjby;^kfaK>'liegjQO<Tvj TUq iidUcoiiepf/AMHDd 
adflroctised fiiK)theiih0n^?€^>iban]^ind«'^'j^ 

e ittoy experipA6ntM jfidta^) feHdd ir (t^)d(it« W||ar jr i^edijnriOHrioTarfi 
tff liear^ th[^(iaii;ni^oti8r.GOE9«3titr^ iiiiiioh «irci2#fkfi>at^dibybrb 
it was possible tdv^ik^ipow^rngt^ to b«ir)» pl»C!ii«dris«i4ia^;^ 
.dedeplian^vi to w*mA I t^^ir^ oirtt of \'^vk ym fi iaiiU I 

oiA.tr tbe isNiggest&Hii of ^^lfae<Jatft ^fim B^xomi ^ndldonfe^q 
tke .€olfegeFvof:iI%[y«iok»Briof)Skw<k 
derbd'itit^fduty of ^diePccifesaaoli/t^ li§9Mid$i toll 

tlDe&ii»dt tdal^ ct^iiiimbeirto£iiiiipepiiie|kti^^l^ 
He applied ta me^ to i\iiinisb hiib widbt aiti tibe dStfeatflMIt)pflM| 
Giesrof plantain jdtd hotehonsMli^ to bdtfiniBdcJiK tbe-:SMfloi 
RattfeNsnakes nrai»^o«ilred>ii]lk4ibbndanoe()Bytj^ 
diaw of'^AahtyiFeiOEy. :, vi *. ;u af=>jA* ^»i\n.i ,ytbnr^up J^i/pd 

r uCHd faoi^es^' l^gi^id^gsy <aiiliai( xbUats^rpouiti^, It^ IsSflf t 
fbwl^ more ! fed t'irkfa ik6r>d9fifaBenl{ lDinribo<>£/f)IanMidnfRiAa 
luirehouml> landt^en ) tbeUsDtko^ meroBt^pHill^idKto; nbMd 
them. But^ with the exception of fbetfanll^jctvavjiDteiiaoQ^ 
ibem died witbia^tiireBt3r>&Uriibuimp}j]d^ imiiSBe 

hour^and. som^ iin^flfteonuiiiimit^s^ aterdkbeliv^iaub^r/siaflid 

Infliotedbt V" * ^v) u _> it>jlt.'i a? fir/J l-iv ..; >:jir<Ar .boJB^q 

; .^dng that the kog^ i aloae)! iB0eape^diV!»!))iq]i(aai^ 
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'(die gttmjfntLUxse of tbeys fl^sh prevented the poison from 
«4id(i]|g mnyre^^t uppn ;theni ; and that th^ negtoefi must 

liava iubbe();^thdr leg^ and fe^t with oil, as a preventive of 
'ihepoison } by whidi means they had deceived the spec- 
itetovi* ' JUkorehxe vre oiled and greased the aninuds wilfa 
i*0tbm and other oik and with hog's fiit ; and gave oil and 

Ami ititteaallyf before they were bitten,, bnt every one g£ 
'■•tiiem died as qieedily as before. We then tried mercury, 
>>4Mitkrionyr acids, common salf^ ammonia, ethers laudanom, 
^MSd .<itha( Aaaoqlias and antispasmodics, the fiaed alkalis, 
^iMd ownf otfier remedy said to be a specific,, but without 
> «lbet) as every anisMd died, exhibiting the same phseno* 

sdeniE^ as if nothing had : been appli^ exceptbg those 
'-igymptems. which /arose bom the acrid and corronTe 

jtid^staaees applied, with the hope of counteracting ike 
'A^^itoisony - '-.- 

■-■V* Th^ specific action af the poison appears to be chiefly 
{iaoilfined to the 'mittoles; After its infliction, powerful 
■-' ^HMcnW contractions take place over the whole body, the 
'^MPansclesai^ highly inflamed, a coldness and corrugation 

of the skin surround the part which was bitten, and violent 

.'inpasms resciinbUng tetanus supervene, followed by mocti* 

^eatiout rA frieiuL of mine at Savannah died in conse* 

otjqoenoe of beiitg bitten by a snake in the hand. When 

liiJimy took hold of his arm to plaee him in the coffin, the 

.arm came off at the shoidder-joint 
^^^;^i>^S^]Qg itbe failure oi dbe negro's supposed remedies in 
yi|i]Ur<the.ex.peiiments whidi Iwe tried, I was strongly im- 
t*»^ressed with the idea that wrong names had. been given 
hiOr'.ttba'plmitd inr questions I lost no opportunity, after- 
sr(Wwrd% in endeaATouring to discover, what those plants 

really : where. On going to lecture on botany at Augusta, 

Imeu^iied-die'&ilure which had occurred at Charleston. 

Dr. Powell, of Augusta, was present with the Legislature, 

when the reward was granted to the negro; and he was 

astonished at the observations made by me upon the 

subject. 



and the Bite efihe Bafile*saahe* iSO 

He assured met ^t Jfte had, since the discovery m$$ 
made known, ancoeeded in curing 150 persons who iuA - 
been bitten: and invited me, and sevieral of my jdaai^ to 
breakfsuit with him, when he would present a number.! of 
his cured cases for our inspection. Truly surprised wiw 
I to find that, in some insfances/a cute had been effiwtod 
even after mortification of tbb bitten part to a eoMsidetf^ 
Ue extents hioal actually .taken 'placdi -and had left dtify 
tears. I asked pembaion to see the/ plant. H^' led m^ 
to. a swamp ; . and> instead of a simple rplantain, he pointed 
jDut to me the alisma plantagOfOne of the most active plabts 
in nature; and^frpmits known antispasmodic poweri^. I 
have no doubt' of its being equally a specific for Hydro- 
phobia and tetanus, as it has proved to be for the poiaon 
0f the rattle-snake» .*y/ 

In order to induce the Faculty to give its virtues a iidr 

. trial, as an antispasmodic, I may pl^erve that I have &e- 

iquently seen cattle, whidi have eaten the (Uisma, completely 

^laralysed) so. that they could not stand. As death ensues 

from the excessive stimulant action* of the poison of die 

Tattle-*snake, and of the saliva of a rabid animal upon: A^ 

muscular ■ syjstenv I* consider that » cure * is effected by {llui 

ipeculiar sedative, power of the alisma^ or antispasoRMifay 

relaxing .the spasm; and I believe^ it will be found tQ,;.be 

an -effectual specific for the cure of these two dreadful 

maladies. » •/ 

. The best mode of adminii^teriDg the alisma planiago, 

in eases of Hydrophobia and Tetanus^ when the diffictdty. 

.of |i wallowing comes on^is to scrape about an ounce ofi'the 

s^ctUd,' and let it be eaten between two slices of bread. 

.The dose. to be' repeated in about an hour, if the spasms 

are not relieved. ... .., ,. . ^; 

^ . .- / , rCHARUS WHITLAil4 
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|^Kt-^0» the Impolicy of Legalizing the Exportation of 
^ ^iBfitish Machinery to th4 Ckmtinent.'^Extracied from the 
} Third Beport of the Select Committee of the Hon. the 
Howe of CommonSf on Artisans anct Machinery. 

[Continued firom p. 175.] 

. % . . . 
1 . 

JUarch 10, 1834.-«^08bph Hume, Esq. in the Cl>air. 

^ohn Purvey, Esq. and E^uvard Tepiple Booth, Esql called 
,j . illy and etxamined. 

*'-^^To'Mr. HarwpyO'^Wliat line of business are you en- 
igtfgi^d int—At present I have declined business altogetheir; 
btft I have the honour to be Chairman of the MercJiaiits 
abd Manufacturers of NorwicU; and I had^ previously to 
tha^ been a manufacturer for thirty years. ' ^ 

^^ In whatHne?-*^n Ae worsted, and worsted blended tvith 
bfflt. I' have be^n ' Chairman,, now, neatly twenty years of 
the Mer^ants'and Manufaeturlsrsw ' 

"^ ^thrfH^t isilyd the Chamber of Commerce f-^No ; it & a 
I^Ciirttng )of die' ^ Merchants and Mannfeeturersp ^ whenEfver 
^l$d&tsibn>i*e<}uirefi Usi sometimes of the wotking men tbem- 
selves.^'---' '•*■•"*■' )■■■''>■.' J....... 

'Ufiiave-yoii considered the laws which now exist agdnst 
tlsd eitptrrtatiOn of mftChinery, and their effects upon that 
liranch^bf commerce f — Yes ; it is on that point, piorticii- 
Mrfy^ thAt I leome to express my sentiments. * ' ^ ^.-^ 
^^f^hat is your opinion upon those laws, as they now 
k^dst f'^^Thai'the repealvftbe lotus would be exirBmeiy ho^ 
Hi^'itotbemtBrMsifthemdnufaciurer. v - 
^"^Yfou^vmh >to speik particidariy t6 tiiat 'madiinery em- 
^Oj^din th879(rt»Ts.tsd'^tyade^^-^I as&more particuk con- 
versant with that; but I think the same effect gmier^Hy 
mtsmfdleipfydttoedi^n aihermanufaeturiesi / - - *^ i^ 

WhaXogffisoiSijfCh^inkiCouidifept^d^ by fherepeal 
ofelthe iimh fprahibkioigilths iSDoporMionofTnachioerfi/^'^ 
il0dnA'ihai it wQut^iiit/erg-JioHilej pariienlarly^ to Ourkma^ 
wmatifouilurd^ijani^^gineralfyji 4o^\t1mi irudiei > of iii^vwheit 
kingdom f eboo^ 'mme -Mii .'MiAhia i<> ,>\\.\h({H'j n'^-rl 
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Are you awase, ivrh^bfl^ttnaiEiuCeustoi^ies 4bx Abe-^K^^jM^ 
kind of work are establiflliedYraajaj pairt of ^xtbi^C^ntifoept ? 
* — I am aware that the machinery which ia ^{(ilculat^ll to 
produce a thread from long or combing wool is noi )fKe]> 
fected upon the ConUnei^t. „ .,, , 

Where is the machinery for your branch made?— Chiefly 
in Yorkshire* The fact is, that in Norwich itself we have 
very little machinery ; but stHI Wei hliVe some, and thii^'ift 
eminently useful to \ki airtd T Wbtfld 4ipon that point men- 
tion a oircumstanee wherein J knb^ £Mn» faaviAg bib^n.t$i|ich 
abroad, that^ we^^baye m greiat'iidtiill»geki«in) jfeb^|]^bi^^^ 
which isi^tnade use of in dj^sMsing ouxtgoodAaf^rithfyjti^ 

manu&cturedtrfand then !> wouklf partie»)fti9idifaiii[4r(|dt 
that we have almost ^oluahndLy now 'ii:i:thie^ city j^(!]!)lp^ 
wioh, the articleof bmad. bombasin^^ which is chi^jilsx- 
qported to Spain^ ifor the female, wear in. that country, Jfidi 
likewise to the Spanish Colonies' of Squill ;Ame]:|Q£i<f (4 oilt 
< Ak any of the broad bombasioa used.an^ilb6 Coj^Smiit ? 
^-^Inold Spain jpartieulai^lyi and m/theSintniAb Goloni^^M' 
' Are any used in France, ot Pmissia^ or-' !B|iMvia.?T*t9l(^ 
the broad : of the same kind, in Portugal, there are.^F^vIdg 
You bare stated, that you are not aiwace^^ctfo^njr/Xtfiu- 

&cture -of the kindiiestabli^thed ahrofid:?---iNo^itb^9 wA^ - 
manufactory at Lyon%> similftiVI- Jiiajmig ^^booniithilsteicl 
know that, formerly, :aiabria.was.:$entnCrQnti]^ 
Spain, under a diflSesebt ina|Be«/r. W)3> havi^^^ dbriKeii^^^&at 
article entirely.oilt'of the Spanish marketi against ift^craird 
nation, the French, who ba^-bcse^'m^ing^ ?ifitb^^lD(iRt 
eKpensive artiolef >taid: yettbey^.joieiBot^cable^jita/^omyete 
against us, in conK6i|aeDeebf dia^maehkiery/wftkna&^Qfeii^ 
t6perfectit« -^ . ..>:. .. . ' -usk- \ Vvid y\nAi dai-^ msatdv 

Have you yourself* egcamined* the maohinldvyqiii^L^araui^ 
and compared it. witb^tkatat .No^%3h^4^I\hay^|K^A^^ 

T^en how do you knoK[ that the umcbinej^y thsie iAdel^ 
perfect than it is here?-^Becaisise'tbej^'ha'penat^bfe^iAI& 
to compete with us in^the san{eimapkgt|.though^4he|^Jvfii 
been capably of making the same goods. {t^oi>gu^i 
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May iheir not havihg been able to eoii!{Mle'wi<li us^in the 
JBiiitie market arise ftdm the want of the caw inateml ; or 
otheir circumstances^ thto the want 6f inacfainery?— No: 
the. raw material they havCi and at a cheaper tate ; becau^ 
it is not loaded with the same duties as our own. I speak of 
the silk. 

Haye they any lotig w(>ol ?— *They have not the same 
ioi^ wool that we hai^ 

Have you not stated/ that long wool forms a ]part of this 
article^ which you supply to Spain, and South America? — 
Yes, a great part. 

May it not be owing to the want of ft supply of that long 
wool, as well as the want of machinery, diftt they are not 
able to compete with you ?— No, I think not* Thdugh I 
say they have not wool of ^ual excellence with buV-Own, 
ihey 9till have a wool, which they do comb, and thatsetv^ 
for this 'purpose-. v. 

- What armies enter into the Composition of this broad 
bombasin? — Silk and worsted. ^ * 

{Mr. Boi^lky^ What sort of wool ? — What prmd- 
pally is us^, is the long wool, between the Leicester and 
the South-Dowti.- 

(Mr. Harvey.) — It is the wool of the*half-breed,'betweeB 
the'Leicest^ and the South-Down» 

Have Ae French, at Lyons, any wool of the «ame kind, 
or netoiy so?— I can only «ay, that they have a wool wRidh 
they comb, and which th^ isubslitute for that. And ' thiisi 
I WiH say^ tbat had W'd their goodis, so 'manufactured,«t6' ^h-^ 
d^rgb oiir dressing, ^by our machinery, ^e could perfefci 
those^ goods, thore than they are able to do. ^ ''' ' 

^ou are not' able 4(|^ state the comparative natui^c! oi^ 
qtaffity of the wool t~The' wool is very firie ; btrt f ihink 
they do fk)t wotk it tip iii eqtial^rfedtiori as ^rsrefves. '^^ ' 

With your machinery, you think you could make thfeir ' 
artM^ as "good^ y ottW ?i^r am of tteit cfpiniotr. ■ '' • ' 

Have you ever seen it tried? — ^No. ''••'' ' ^' ' 

7h^ri WhittlndiNM yiift^d'thitik so ?^-^ec6i»e lit Pat^, 



^ British Machinery h the Om^mnt. £68 

where I have examined it, when I was. in the mann&ottnre 
myself, I have seen similar goods Inade with silk and 
worsted; which would* have been voymildi: better, had 
they undergone the process which Aey do with us.^ 

. Have you ever seen any goodisi of thiat sort subjected iap. 
the operation of yoUr machines ? — I have not. 

May not other cai»es than the machinery have pre- 
vented the perfection ? May not want oi skill m ^he arti^ 
sans have prevented it ?— I think not ,. 2 . 

What induces you to think that ? — Because of the greater 
perfection to which we carry our own^ by otir machinery.; 
distinctly so. 

What kind of silk do you use?— Italian silk^ chiefly. 

- No Bengal ?— Not in that article. 

- Is there any other part of England where that maniifiu>- 
ture is made, as it is at Norwich ? — ^Yes, I think there is.^. 

' What part? — At London and Kidderminster, but in a- 
very $maH proportion : the broad goods are made almMt 
exclusively with us. r: > 

If those goods are made exclusively at Norwieb>/Bift]r^i>ot 
die same reason, whiich prevents their bei^g made in other ^ 
parts of England, be that why they are not made so good .. 
at Lyons ? — I think not- ^ 

Why not ?*-Because they are chiefly consumed in Spain, 
and in Spanish America; wd it is feom their Qpt being 
aUe to compete with usy in ^making them in equal perfect . 
tion, that we have the preference in their -market 

Why is it,^ that having, in other parts of £nglaQ4i .^ < 
same machinery, and the same wool and.sift:, 4bey do not , , 
make them equally good? (Mr. JBooihjJ — ^They do make,, 
•them equally good, but they have not 4hat demand | it is^B 
trade which has been long established at Norwichf; thqit. 
made at Kidderminster are as good as those made at £1(0^.; ; 
wich. , // 

- (Mr. Harvey. )-^Th6y > are considered, Jifarof^ aft , Nor* . 
wich goods. ,» :, , ,, .j^ 

Doe« not their ^ing m , ,<»Mi^M>U(|h»#A.iiMW i ^^ 



964 On the impolity of Legalizing Ih^ Exparlaiion 

fttitunSly produoe' a iuperior excieDenoe in the artibles ?<^ 
N<r doubt. 

May not that be a sufficient reasoki why Norwich sup- 
plies that'BMiiket^ in preferenee to Lyons!— No: I am 
l^emiaded thut if thiey had the same &cifities as we have, 
we could no longer preserve tfie market 
' Why do you ifiink so i — Because they would compete 
with US| by cheaper labout : it is' a perfection to which they 
cannot arrive, without the same aid of machinery, 

(Mr. Booth.) — We have frequently been fold by our 
>tttistomerS| thai the French goods are, intrinsically, as good 
as ours ; but that they cannot give them the finish which is 
given to oiurs. 

Are you able to state, to a certhinty^ thltt none of the ina- 
.dunery which you use is any where to be found on the Con- 
tinent! — I cannot. 

-Can you say 'Ihat you know td a certatinty that the same 
Machinery is not at Lyons ! — I should say not ; for they 
wouldimmediately make an application of it, if they had the 
:«saehinery. 

Have you any reason to believe that the same machiiiery 
it. to be found any where abroad !-^I believe' not There 
was another article formerly sent in great abundance from 
^Norwich to Russia, in the dressing of which it was neces- 
^•ary to give them an extremely high glaze which no other 
country, that we know of, gave : it was a calamanca^ made 
Sot the girdles of the Russians : it was done by machinery ; 
iHtteiapted to be done abaroad, but never carried into execu- 
^tioa; and we had no competition with them in the Russian 
Maeket^ on that ttccdinit 

.^ Do you keep that market ^— No ; the long war has eu> 
m^d tfaa Rusfljam mto aiM>ttier market; and they get oi 
«ticle £mn die North of Chfaia which suppQes the phu:e 
pCit 

- N Yon lost ^diat, wkhont the madunerf going ahroiid!— 
¥ta; but not fiKMn tibat alone, but from diflfer^t ukiMm ; 
whkh have loaded it with so severe a duty, iiMSt it amounts 
t9 a prohibition. 



article was in consequence of the machinery yf^Hi^ified*!*^ 
«,t^ f ^H 2^^' fifit^rft.th^^ tb^fcsiya^^iii^j^s*,^ 
^knowledge, fromapy^^i?(^4flf^.»«»4„^ ir^»j «. .»^' ^.* • .*** 

ther articlaj^tbjej^b^ya^ft striijMB(i|cqtto^.fw)^4fie,;lS 
. Chin^ : ^l^^t .frjjf le^ iif^^t^iped.^^mmcoj ww iiey« pro- 

That market you have lost? — Yes; the duties «ii^99fef)o 
^yei^q, as tp amo^nf itp^ |]^pbihiti<HN' ' » ^ J? - •.- -^t 

basins which the Lyonese had, and at tiKhat. periods jAtjT 
ip^ i\ ?n- J){9 V ilr i^iWOS^y- iStatQ, iiwylv tboi iouiinent, we li^ent 
injo the nj^f^ei^.yitti.p^r, goodg^ we obtaiii^ a jiisefewiiiic, 

tnirty years : we have thus a decided superiQxity>.u»4iie 
^»i *i^" yfDh ^^ft ^^W itii»ei ;ili^|i.tbe I/yoneteliadtbiit^ «iiiv- 

Jvv^j^i^iyp ^i§^fi^i s}ippljf..them at all, X takft foi* .^raotid 
thjEjy w^r^ supplie4 froni hyjoxm i • #s tthey . made, ^n arlMip 
kfJiEf^^'^'^i'^ ^^^ W9,3f^J90ir^iaaiiiifaeliiJC]ng^'H''> 

uXK^?R>-^^ t^,tj^.in ]»roiid>c»ba3itt»4>nighMU;^<*lii 
.^OT^aV^^ *^ y««rsr <ttvi^»l»- 

consider ourselves almost exclusiyi|.^|Qgaters4ifi tfaatfiiiiiilnfli 
taK France, \trhich had its silk cheaper, which had its U*d«r 
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^ore we have a right to come to the conclusion, that the 
preference given was from excellence. 

You do not know, positively, that the Lyonese did supply 
Spain with an article similar to bombasin, before you went 
into the market? — I do not. 

Do you know that the article was in the Spanish market 
at all| previously to that ?— They had, certainly, an article 
to substitute for that ; for the Spanish ladies, of a certain 
rank, wear nothing else. 

Did you find atiy competitors, when you first went into 
tiiat market?-^ Yes ; we found this article : and, when ours 
appeared, they gave it the preference. 

What was the article you found ?-^A bombasin; that 
which we now manufacture. 

The v^ry same article was sent from France, befiire the 
trade was established with this country ? — ^Yes. 
\ Do you know whether Seville ever manufactured any of 
those articles ? — I should suppose not ; because we export 
that article to Seville, and to every principal town in Spkin. 
Had you any opportunity of seeing the article, as it is 
sent to the Spanish market, which the Norwich article has 
turned out? — Yes; for we frequently had patterns sent 
from Spain, by way of patterns for colour, to imitate. . 
. . Were those bombasins, patterns of which were selit you, 
of French manufacture ?— Yes. 

. Are: you aware, that the artisans, who make machinery 
Ifk this country, are allowed to go abroad ?-— I am aware 
tifiat there is a law to prevent their going ; but I dare say 
i^ey do ga If I might be permitted to give an opinioii, I 
•ilhould say that they ought to be permitted to go ; as I think 
aiiy one has a right tb take his tsdent to the best market, 
Ihe same as ourselves. 

Do you know whether the machinery which you use is 
«^ohilnted> by law, froAi being exported ? — It is prohibited, 
^^under the general term of machinery useful to the manufae- 
'.tiirer* 

Do you not know that machinery generallyJs allowed, 
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by law, to be exported ? — No ; I hive understood other- 
wise : but I am fully a\irare that tsiachinery can be sent; 
abroad ; and this very machinery niigbt be sent piece-meal 
abroad, under different forms : but I am fully of opinioHi^ 
that not only this machinery, but a great deal of other msh 
ehinery, may be sent abrdad, aild not be rendered equally 
perfect as it is at home, without the assistance of our ovrn 
artisans. 

Do you not knowy that, in several parts of the ContiTtenty, 
there are iriariufactories of machinery, and hundreds of Eng-» 
Ush artisans now employed in making and erecting different 
kinds of machinery ? — lam of opinion that the account which 
is given is extremely exaggerated j and though our artisans 
go over, I think they still have a difficulty in making those 
machines perfect, because no single artisan can make a ma^ 
chine : no one, nor three, nor four artisans, can perfect onCk 
We know, that our best machines here are made by persons of 
peculiar ingenuity, confined to a particular part of a machifUii 
and that unless a sufficient number go on that macMne, i^ 
take their respective parts, it would be finally imperfect. 

What particular name do you give to this machine, which, 
you think, gives the excellence to your work ?-«-It goet 
under the term of a dressing-machine ; and consists of 4 
variety of cylinders, put in a peculiar manner, to produce 
the operation. * 

You believe that the artisans go abroad, but doubt whe- 
ther it is to a great extent ?•— I think the number exagge^ 
rated* 

Do you know whether, in some French manufactcMrkiV 
there are upwards of 900 English artisans employed t^<^ 
Yes; I have been informed of that I thinks if our macMnws 
were permitted to go abroad, their difficulties would be entirely 
done away. 

You are of opinion, artisans should be allowed to gp 
abroad, and exercise their calling? — I think; that every 
Englishman should have equal claim to be allowed to 
ouiof the kin^om* , •. .^ ,<i 

•y2 
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Supposing the English artisans, who were making those 
machines, were to go abroad, and make the machines you 
are using ; do you think it would be impossible for them 
to make these very dressing-machines of yours ? — I think 
they would make them. 

What prevents their making them abroad now, if there 
was a demand for them ? — I think there are difficulties in 
getting the materials properly over ; and I think they are not 
ihe most valuable meny who do go over. I do not believe 
they go over in such numbers as to accomplish the business 
at present : I believe they do not do it, because there is a 
something that hangs over them; a kind of turpitude in the 
action they are going to do. I think they are the most worth" 
less/i{l may use a strong term at once; and that that feeling 
would be entirely done away, if machinery, generally, was 
permitted to be exported! 

^,. What do you. mean by the difficulty of getting the ma- 
terials ?— They are not so well acquainted with the proper 
mode of preparing their materials ; and if they were, they 
could not put their machinery together, with the same de- 
gree of skill. I do not consider the French particularly cle" 
peryin the manufacture of their own machinery. 
,f ; If you were to be informed by this Committee, that Jifty 
Of'tisans left one factory in three years, and that those were 
tie best workmen, would you believe that P-^I should besoury 
for it. 

\ Jf it has been stated to this Committee, by a master ma- 
nufacturer, that fifty of his men had, in the course of three 
yi^ars, left him, to go and work abroad, what should yoi; 

say? — I should have taken the liberty to have doubted ib^ 
fact 

t'- If it is stated to the Committee, that it is not the ordinary 
workmen that go abroad, but the best workmen only that 
gp, and that they gofai great numbers ; would you believe 
that?— Yes ; I should think the French would never import 
tbe ibols out of a &ctory ; they woidd impost the best men. 
>ilThW;how,do ypu tecodcij^ ^th^t . admissaOBf <c^ (PUff.beit 
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irorkmen, machine-manufacturers, going abroad, and being 
employed there, with the difficulty, which you state exists, 
in their being able to make this dressing-machine, if there 
was a demand for it? — Because I am a little doubtful of the 
fact itself, as stated so largely as the evidence has stated it. 

If those facts, which have been stated to the Committee, 
are true, do you not see, that foreigners abroad, with the 
materials they have, with the workmen they have, and with 
the manufactories they have established, could make the 
very machines which you wish to prohibit this country from 
sending abroad ? — {Mr. Booth.) Our answer to that 
question would arise very much from the result of the 
thing': we have found that they produce an article equally 
good with our own, but that they are not capable of finish* 
ing it in the same way : would they not be anxious to ob- 
tain the same finishing machines which we possess, if theji^ 
could ? Therefore, our opinion arises from the fact that 
they do not obtain them. 

Is the Norwich branch of trade to Spain a profitable 
one ? — {Mr. Harvey.) To a certain extent, of course ; or 
it would not be continued. 

Is it not fair to suppose, that if the French can establish 
a profitable branch of commerce, if they come iri rivalry 
with us, they will be anxious to obtain the best madiineryi 
to be able to compete with us ?— No doubt, they would b^ 
anxious. 

If they have the best workmen that Englatid can affijrd, 
in any number they require, with the materials; if they atfe 
superintended also by other Englishmen ; in what can thfe 
difficulty exist in their being able to make that machinery? 
— I should think the circumstance, that they do not com- 
pete with us in foreign markets, a proof that they do not 
possess those workmen. . -i, 

- Do you know, positively, that they do not possess thkt 
Inachin^ry ?-^I do not. : it 

- Do the French experience kny pdrtfculiEir difiiculty ih 
gutting A ^art of thfe rtachiiie^t-*^! mti •aWattl^>HhA#tlie 
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{\Firench can, with great ease, get a most accurate drawing ; 
«nd they can get models, with mathematical accuracy, of 
tuiy machine : but then, (as a matter of opinion,) having ob- 
tained that, I do not believe they would be capable of 
making the greater part, with equal perfection. The 
French are bad workers in iron and steel : and I never will 
ieliem that they would Jind a sufficient number to emigrate 
from this country, when wages are high, and where the habits 
and customs of the country are congenial, unless facilitated 
ky Government itself, to do us such an injury ! 
'.y. Are there any large screws in your dressing-machines ? — 

^ Not particularly. 
: Are there any presses in your machines ?•— *Yes, we use 
presses, and with large screws, of course. In this particu- 

hhx thing, the dressing-machine, there is a strong pressure ; 
but that is done by long cylinders pressing on each other. 

}) 5' Have you had an opportunity of seeing the evidence 

irjiwliiich has been taken before this Committee, from the first 

IMMchine-manufacturers in London ? — Yes, I have: and I 

j,lkinnot wonder (it the bias of the manufacturers of machines, in 

Asghing such evidence. 

How long have you used this machinery ?— Front time 

i<.?<^tof my memory; before I was a manufacturer myself. 

^r-MlHave foreigners ever made attempts to get possession of 

I a model of it? — I do not know j they have been desirous 

3/o£it. 

d.;f!'you do not prohibit .the visits of foreigners to your fac- 

^'jtoiy ? — It has been shewn with caution. 

niiiftShould you knowingly shew your machinery tp foreign- 

hlfffB, ?— ^We do shew it : and when machinery is peculiarly 
complicated, you may shew it with good effect, I think ; 

if V^cau&e it makes the difficulty of imitation appear greater. 

r^^i Js the objection you have, to the exportation of English ma- 
chinery, confined to your own, which enables you to give a su- 

.>0r,iorjinish to the broad bombasins ; or do you apply it to ma^ 
chinery in general ? — J do apply it generally, because I could 
mention other circumstances. Nothing can better evince tOhat 
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we have done by the application of machinery, than the cotton 
trade^ in which we were able advantageously to compete wHh 
the lowest labour in the world; that is, the labour in Indiu^ 
and were enabled to send goods back to Bengal, made with the 
same material; and when there were protecting duties pntim, 
to the extent of 50, 60, and 75 per cent. : and we have now, in 
consequence of that machinery, sent those very' goods, taking 
the raw material from themselves, to a country where labour 
is not above half-a^crown a month! 

Are you aware that there is no machinery of that kind in 
India ? — J am aware that there is not, happily ! And were 
this machinery sent to France, they would be able to make 
goods as cheap as we do, and export to Bengal too : and that 
they do not do so^ is because they have not the same advan* 
tage ofmachinei-y. 

Is the dressing-machinery you speak of, a very nice a^d 
complicated machinery ? — It is not 

Is it machinery easily made ? — Yes, I think it is ; ' for it 
chiefly consists of cylinders, of a certain temperature of 
metal; which is bettier understood in this country, as well 
as most of these things in our manufactures, except die 
higher branches of chemistry^ which are understood as 
well by the French chemists as by ourselves. 

Were you rightly understood, that the long wools of 
France, if spun upon our machinery, would make an article 
equally good with the long wools of England ? — ^No ; I 
did not state that. I think otherwise ; because I think we 
have a peculiarity of wool that they have not, and on which 
depends^ a great deal, the success of certain manufaeturea 
we make. But I think the wool of France is finer than 
our own ; and that if we had the same wool here, we could 
use that wool with great advantage to ourselves. 

Is that wool applicable to the same purposes ? — ^Yes ; it 
would make those bombasins I have been speaking of, ex- 
tremely well. . 

The long wools of England are applied to the manu- 
facture of bombasins ? — Certainly* 
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(Mu £oo/i.)^^The shortest part of that wool, which k 
called long wool. We possess in England a peculiar quality 
of wool, or a species of wool which is not grown any 
where else: of that we make worsted stuffs^ very different 
from bombasins ; those are made both in Yorkshire and in 
Norwich ; and wool, which would be capable of making 
those stuffily is not grown in any other part of the world, 
I believe, but in England. As far as bombasins have been 
concerned, they have been able to use a shorter quality of 
wool than they could use before, within these twelve or 
fifteen years ; and, now, a portion of that which is combed 
is the shortest part of the long wool ; and that is the wodi 
made into bombasins. 

Has not a patent lately been taken out for machinery, 
by which the/ shorter wools maybe used as beneficially 
as^he longer wools were employed in the same manufac-* 
ture? — I never heard-of a patent : there may have been. 
I lleHeve a patent has been taken out, or is about to be, for 
the purpose of spinning without combing at all, immediate- 
ly&amthe fleece itself: it is very little brought into opera- 
tion^: i$«w itc in Yorkshire myself, in the village of Idle. 

Do you know of any particular machinery, which you 
think is wanted abroad, which cannot be procured frpm 
hence* ?-^ (Mr. Han/^y.) I cannot particularize : I conceive 
they have a great deal of difficulty in getting them, and 
affreat deal of expense : and I believe, if that difficulty and 
esp«3S€ were removed, they would have them in great 
abundance;' ' 

uYaa have Stated, that there are some manufactories 
alrJkfanebesiter, tod various places, that> would be capable 
of' jtnancr^tqring this : bombasin ; but you at Norwich, in 
consequence of capital and skill, and old established trade, 
•ai^ienabled tb monopolize nearly the whole manufacture ?-*- 
•More from skill/ than any thing else; for capital could be 
foiled anywhere in' the Idngdom. It originated in Nor- 
mfidi: iw^ have 'tor Spaiii^ correspondents : and they are 
cdnsideted as Norwich ' goods^ though .made also at the 
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'othet places I mentioned* I know of none made at Mati- 
chester. ?i > 

. The difference between you and Manchester does not :*» 
^consist in any peculiarity in your machinery ? — There are -^ 
none, I believe^ made in Manchester. . - ' 

You state^ that the French are shut out from this manu-* ' 
facture, because they have not this machinery. At Mai>- i' 
^hester they can have equal machinery, and yet they can^' ? 
not compete with you in this trade. Would you not have > 
the same advantages, competing with Lyons, as you have * 
^competing with Manchester, if Lyons had the same <i 
machinery? — If the question means, if Manchester undev^ -' 
took to make this article, having this machinery ; there is > 
no doubt that Manchester would make it equally well with 
ourselves, but not without that : Manchester is capable o£.> 
€very thing ; but it is a very difficult thing to withdraw-u 
any one manufacture from one place to another. >it 

Does not difficulty attach equally to Lyons ?*^Bttt 1 
Lyons has that manufacture ; Manchester l^s not. *ih 

{Mr, Booth.) And not only has Lyons that maimfad-^i 
rture, but has been accustomed to supply those veiy^ae^i:^ 
kets from which we have thrown them out U 

Has Lyons that manufacture, at present t^^Mr. Har^U 

vey.) Yes ; I have no doubt they have a similar manu&c^d 

. ture ; but we know only of them where we meet with themi) 

in the same markets, of Cadiz and Seville, and so on. I amc 

of opinion, that^ from the materials they are in possesaiqa n 

of at Lyons, had they our machinery, they would cearti^inlj^x; 

go with great additional advantage. Their worsteds ai*e 

very capable of making those goods; and their wobl,»^fin(^ 

into worsted for this purpose, would be equally applicabieio 

if not preferable, toourowni. ,- ; r 

It is your opinion, that it is solely thewaat of macbiaer|||fE 

that prevents their competing with y4)u?-— Yes. v * .■\Afi 

You do not positively know that they are without t]ie>t 

machinery ? — ^No ; but I positively assert, that if tbey had^ 

the machinery, they would do better with it,'than withoutib 
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« 
Did you inquire whether the machinery did exist there? 

I certainly did ; I took some pains upon the subject 

Have you every reason to believe it does not exist 
there?— I have; but that they are very desirous of hav- 
ing it, I can say. 

Do you conceive it is the practice in Lyons for the men 
to work in continuity^ with the same perseverance and appli- 
cation as in England? — When I was at Lyons, I saw a 
great deal of industry there ; and, from the inquiries I made, 
I ascertained that they worked a great many hours. 

HovTmany hours ? — They worked to a late hour in the 
evening. I have spoken to several of them upon that point. 
'I imagine they could not work less than twelve hours a day, 
«ome of them. 

From your observations, did it appear to you that a 

French labourer would do as much work as an Englishman ? 

— In lighter works, in silks, they would : where labour rather 

severe was necessary, I should suppose they would not. 

' Not in the more laborious processes of manufacture ? — I 
think not. 

Do they not make holidays ? — ^Yes : where the influence 
of their religion is strong upon them, which is a great deal 
^one away now, it did give them a great deal of idle time : 
it did not appear at Lyon$; ; they are not so interrupted as 
they are in the Roman-Catholic Cantons in Switzerland, 
I think the Saints' days do not influence them much now. 
vin the Cantons of Switzerland they do gi;ieatly. 

Your first answer was, that there was little machinery 
^usedat Norwich? — Yes, but little. 

Is not the introduction of intricate and expensive machi- 
nery, pf recent invention, making progress in several 
new manufactures in Norwich ? — I think there is a spirit 
<>f improvement in Norwich, that will produce, in a short 
time, a great deal more machinery than we have now in 
use. 

; Are not some new manufactories founded on the use of 
new and complicated machinery? — There is a silk-mill lately 
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introdueed/ employing many hundreds of persons now 
in Norwich : a very valuable introduction it is ! 

Then, presuming that, by an interchange of their various 
inventions in machinery^ amongst all nations, it may be 
very practicable for other countries to imitate our rougher 
machinery, do you think there would be the same danger ^ in 
allowing this machinery ^ recently introduced^ of a finer and 
more complicated nature, to he exported, without intern^ 
tion ? — J asse:i% without hesitation, that nothing can be more 
highly iryurious to the interests of this kingdomi than that 
iuery circumstance! 

Do you know whether those newly*invented i^achines 
are actually prohibited, or not ?-^They are prohibited at 
this moment 

Are they specially named in the Act of Parliament ?-t- 
I have read over those Acts ; itnd it appears to me, that, 
by the operation of those Acts, no machinery that comes in 
aid of our manufactures can be sent abroad^ 

Are you able to state whether any specifications, or 
plans, or models of this machinery, of which you speak, 
Are known in England, in oth^r places than Norwich? — 
Yes, they are. 

Has any patent been taken out for it ? — I believe not ; 
the same gentleman has other machines, of a similar descrip- 
tion, at work in other places. 

Are you aware, that plans, and descriptions, and mou 
dels of machines^ are sent abroad with great facility ?-« 
I a,m perfectly aware of that; but I am likewise aware 
that an accurate drawing, and niathematical exactness in a 
model, is not that which will produce a machine that will 
' work ; the temper of the work, and many essential pat* 
dculars, cannot be conveyed by a drawing. 

Are the parts of that machinery peculiairly fine and ^efi- 
cate, more so than in the cotton machinery?— ^ Yes, they 
are very delicate ; it is for throwing silk. 

Is the machinery more delicate than any- machinery used 



276 On ihe Impolicy of Legalizing the Exportation 

in the lace-manu&cture ?— No ; I believe nothing is more 
delicate than that 

Is it consistent with your knowledge, that any of the 
very finest lace-machines, of the most-complex and last inven^ 
tiOn, are found in France, having been sent from England P — 
I am informed, that, very lately, they have accomplished 
that purpose, of getting over some of those machines ; and 
thai th&y are now doing great injury to our oum mamfacture^ 
of the same kind, m consequence of it. 
' Do you knoWy whether they get as many as they want^ 
oir whether it is only in individual cases?— I have no doubt 
iih^t, in time, they will procure several: it is, however, 
done with gti^ht trouble ; and it is done, happily, with great 
e^ehse, which will deter many from doing it ; but it has 
been got over, I understand, and is likely to be a great 
prejudice to our workmen. 

Do you understand that those articles are in great de- 
mand on the Continent? — So I understand. 

Do they bear a considerably increased price? — I think 
that great demand would lessen the price. 

If there is a demand for those articles of machinery in 
France, and they can obtain the best English artisans, do 
you not think that our refusing to export those articles, 
ready made, will force them to establish manufactories to 
make them th^re ? — My opinion is, that they can never 
establish manufactories, to make the complicated and deli- 
cate machinery of this country, in equal perfection ; and 
that they will derive them entire from England, whenever 
they can, at any expense. 

Tc our opinion is founded upon this, that you do not be- 
Beve ti&ey have made in France the delicate cotton and 
^ther machinery, in tiie same perfection as they have 
here ? — I can only give it as a matter of opinion. I think not 

l^upposijig there was a free export of machinery from 
Kiigland, would iiot the domestic demand be supplied, in 

e'first instance, in preference to the foreign?— That would 
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depend upon who paid best ; a man who made machinei^y 
would work for the man who paid him best Isliould sufh* 
pose, from what I have seen, by having travelled round Eng^ 
land, and made observations, particularly at ManchesteTp 
thai, from the vast number of stupendous buildings now 
erecting there, all of which are to be filled with machinery — 
whole streets, to the amount almost of whole toums I-^ther^ 
must be, at this moment, great activity among the machine^ 
makers ; a?id that, of all the persons who have a right to com" 
plaiuy they are the last in the kingdom ; — and that they will 
continue to be so, if mischief is not done, by permitting ma-* 
chineiy to be carried abroad t There is one point I would 
beg leave to mention. It is said, that^ as a kind of reoiprcM^ 
city, machinery ought to be exported; for that the French 
do not prohibit their machinery being sent from France^ to 
any other country. Now, that is not the fact ; but they hav^ 
very wisely and cautiously introduced this kind ofclausCjihai 
any machine that is considered eminently useful for amjpartiw 
lar branch of manufacture shallnot be sent out of the^hing^tm. 

{To be continued,'] .^^ 



L XI. — On a Diagonal Block-Pavement, adapted to Pavtngi, 

the Streets of London, Communicated by H. W. Reveley^ 

" ' ' ■ ' ' » >,• 

Esq, Civil Engineer, 

WITH FIGURES. 
SIR, 33, King Street ^est, Bryanstone Square, Sept, 14^1384. 

I SEND you, herewith, the promised sketch of my Diagoiial 
Block-Pavement.* \\ 

. In Plate V. fig, 10, is a plan of the Pavement ; and fig.t V 
a section thereof. The Carriage-way is formed of large 
roughened blocks of granite, shaped as they are most 
easily obtained from the quarries. They have each one fs^e.' 
and their two sides are parallel — Rg. 12, is a longitudinat 
section of a single block, on an enlarged scale ; fig. 1^ a 
transverse section of it; and fig. 14, represents its fec^ 



peculiar disposition of these blocks, 9inA their dng^ 
p, enable them to be fitted together, wiih very htUe 



The 
lar ends. 

• See p. 197 of our lailt Number^ 
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loss of time ; and with great economy, as to the materia] 
employed. A similar disposition of the flags of the foot^ 
ways affords the same advantages. 

I remain. Sir, your most obedient servant, 

T. Gill, Etq. HbnRY W. ReVELET. 



LXII. — On Softening Flax and Hemp ; prepared without 
Steeping^ by M. Christian's Machine. By M. Delisle.* 

The complaint generally made of the Flax and Hemp prer 
pared without steeping, by M. Christian's machine, is, thai 
it is not sufficiently soft for some purposes : now^ this ^ 
certainly the greatest eulogiiun that can be passed upon thif 
ipgenious and useful machine : in fact, if the product of thi^ 
preparation was a fibre equally fine as soft, then there 
would be a much greater cause of complaint, as it mi^tbe 
supposed. to weaken the threads; and we should find thiii 
process only appUcable to the flax or hemp intended 
^plely for the manufacture of linens of the finest qualityi 
such as cambrics, or for the thread for lace-making : but 
if we consider, that the quantity of thread devoted to these 
deRcate purposes forms but a very small part of that emptoy^it. 
ve shall easily perceive, that what was at fitst considered 
an inconvenience is, in reality, a very considerable advantage. 

Without entering into. a nice calculation of the diffe- 
rence existing between the quantity of flax employed in 
ihe manufacture of the finer articles of luxury, and that 
used for the ordinary linens &c., we think we shaU not, he, 
vfcry wrong iti adopting the proportion as one to four ; an4 
ojP hemp, as one to nine. Thus, supposing Uiat there*wai 
absolutely no other means of procuring a very, fine and 
soft thread than by ste^pmg the flax, it is evident tbdt 
this operation^ dangerous in many respects, would be re-, 
duced to a Jifih part of what it now is, for fl*x, and te « 
tenth for hemp ; and that these pernicious effects woidd 
thus be diminished, in those proportions. 

On the other band,, the eight-tenths of fiao^^ a$vi the nirnr 

• liecueil da Truvaux de fa Smeti des Seitnees, Jgr. tt Arts^ de Lille* 
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tenths of hemp, which would not le steeped, would preserve 
those excellent qualities of strength^ which the steeping 
would deprive them of; for the fibres not being attacked 
by the putrid fermentation^ the gummy-resinous matter re« 
mains in them^ and causes the unsteeped flax and hemp 
long to resist the effects of alternate moisture and dryness : 
this latter circumstance ii^ of immense importance, in contri- 
buting to the solidity and durability of cordage, sails^ &c. 

Flax or hemp, submitted to the operation of steeping, 
always undergoes the acid fermentation, from the solution 
of gum in the steeping water ; but this acid, always very 
weak, cannot act On the gummy-resinous matter, which so 
tltrongly unites the bark with the fibres ; and it is only 
when the putrid decomposition commences, that this 
gummy-resinous matter (or rather, the fibres only) being 
attacked, the separation of the fibres from the bark may be 
readily effected. The necessity of the putrid fermenta- 
tion, in order to perfect the steeping, seems to indicate the 
almost total absence of the saccharine principle in the flax 
and hemp ; for, if this principle existed in sufficient abun- 
dance in these plants, the spirituous fermentation would 
take place, and would effect the solution of the gummy- 
resinous matter, without attacking the fibres. 

It was in consequence of this idea, and admitting, with- 
out prejudice, that the machine, and the processes of 
M. Christian, are insufficient to ^soften the fiax, that the 
following experiment was made. Raw potatoes were 
rasped, and the paste resuhing from them was diluted 
with boiling wtfter, with a little ale-yeast added to it ; the 
whole, being well stirred together, was fermented in a co- 
vered tub, at the temperature of from 15 to 20 degreeii. 
The fermentation took place very slowly; and at the expi- 
ration of about eight days, the small bubbles, formed on the 
surface of the mixture, began to fall. This fermented toat- 
tfet", the odour of which was vinous, was poured on different 
specimens of flax, prepared by the machine ; the whole was 
then covered up, and exposed to the same temperatture, of 
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jGrom 15 to 20 degrees. We were surprised to find ^ ft&ikk 
fermentation commencing^ and continuing almost at long 
as the former^ without becoming sensibly more acid; in 
fact| after eight days steeping^ the flax, being withdrawn 
and well washed and dried, appeared to be much aofie^ed 
by this operation. 

4 ^ We must frankly admit, that this experiment waa made 
., upon a very small quantity of matter, and therefore mifLj 
not appear conclusive \ and it is not certain that the best 
methods may have been adopted. For instance, it might, 
perhaps^ have been better to have placed the flax and the 
sasped potatoes in alternate layers in the tub, and then to 
have added the boiling water, and a little yeast, to complete 
the mixture ; it would then have been subjected to one fer« 
mentation only : or, perhaps, it might be still better to employ 
boiled potatoes, the fermentation of which would not pro- 
ceed so slowly ; and they might also be more readily re- 
duced into a paste. Any other vegetable, containing the 
saccharine principle, or in which this principle may be 
easily developed, appears also to be equally proper for ob^ 

' taining the spirituous fermentation. 

It is very probable that a more advantageous result will 
soon be attained, from experiments made in the large way, 
by distilling fermented matters, and then submitting the 
flax or hemp to the action of the distilled liquor, at what- 
ever strength experience may point out. It may howf^ver, 
perhaps, be preferable, not to have recourse to these me- 
diods ; as they may not be conveniently practised by all 
cultivators. 

We may see, from the preceding remarks, that thepr&- 
cipal object of this essay is, not so much to prescribe any 

^ particular method of softening the fibres, as to induce Ar- 
sons, who may be conveniently situated, to make othi^r ex- 
periments. If it were necessary to stimulate their aseal, by 
any other considerations than those of the public good and 
the improvement of the Arts, we would observe^ that what- 
ever vegetablet be emplojred in the fermentation; to 
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soften the flax or hemp, not dteeped, they may be after- 
wards usefully employed, either in the feeding of cattle^ or 
even in distillation : fbr although the alcohol extracted 
from them may not be perfect, yet it might always be 
Advantageously employed in the arts. 



LXIII. — On a New Method of Watering Flax and HempJ* 

M. HoNDT d'Arcy has supplied us with a new method of 
watering hemp or flax ; which is, by establishing a fall of 
water, of from 4 to 6 feet in height, or thereabouts ; which 
filing on double wooden gratings, passes through them. 

The hemp and flax, in* bundles, are spread over the 
lowest of these gratings. The stream of water, a foot 
o^ a foot and a half in width, falls through other bars 
of wood, placed horizontally, a foot above the lower 
grating. These bars serve to keep the hemp or flax 
10 Che middle of the stream of water; without which pre^ 
caution, they would require to be loaded with weights. 

Before submitting the hemp or flax to this operation, 
they must be made very <dry, in order to separate the leaves 
adhering to the stems. Desiccation has also the adVfuitage 
of closing the rind, which greatly favours the watering. 

This watering is repeated twenty-four times in the twenty- 
four hours, and until the water passing through the gratings 
is no longer coloured; generally requiring ten or twelve days. 

This process has succeeded with the inventor ; and has 
.proved the means of watering the hemp or ^x in a uni- 
form and perfect manner, and without dimimshing the 
strength, purity, or flexibility of the fibres. 

The grating, fitted to the bottom of the fall, allows the 
prater, coloured by the substances it has dissolved, to run 
bfl) through a flood-gate, placed at the level of the grating. 

When all is prepared^ and the flood-gate is closed, the 
clear water is conducted into the reservoir with the grating 
i^Ii ifc till it covers the upper bars. . 

r * ¥vxOi Areh. der Dmtsck. Ltimtmrikteka/t^ July 1823. p. SO. 
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"Wsa '^Wew ' Meilioil- of Watering Ptax and He^pl' '^^■' 

The quantity of wdter applied,' and its current, re^m^ 
care ; for if it rtvis in too violently, the substances pUced 
witbin the gratinsa may be carried away by it 

The transverse bafs, which ret^n the hemp or fla^ op 
the lower grating, without their requiring to be loaded Wim 
jweishts, greatly favqur the uniformity of the watering;, fop 
.fls soon Bs^tbe coloured parts are extracted, me^'tire'r^ 
moved. - -' . 

> The regular renewal of the stream of water prod^uoes & 
uniform coiuur: it disixibutea and preserves, througtiout 
mc mass^ a proper degree of heat ; and it prothftW^^^ 
equally uniform watering. It is desirable that tbe Stu^tfe 
jiot permitted to shine upon ttis apparatus. ' '"' \ 

Flax and hemp, treated by this" proces^s, atfbl'd'ii mire 
flexible and silky fibre than by the ordinal^ infet&'i'ii; ^'a. 
Second advantage is, that we obtaih in twelve days ji'temiU 
,wKich, otherwise, is not produced ia less.thab'tlu^bi'l'c'ar 
weeks. 



.6\«»v< A , ■., ,■-■.■ >.vj ..7xa 

4<Xiy.rH0j| fiHmi/a/ing the AlcohoUf;Prf)diM^-^.,^i^ent 

.1 iHjnds^^ BtuU. By M. Cadbt-de-Vaux.^j,-, 7 
Jg(, Tjffien JA aeas^i^, v^ous kiiids of, mel^Qw ■»^^,|fYfft 
^giit^JtH^ lUhmitted. to Uie Bpiiituous ferHiei;^tfpn,j^^|y 
.j^fd, §J*=**Py<=.P^'^"'=**' ^^^y different; buf,:^^^.™^, 
pevertheles.s, be rendered. perfectly ^deqtic. ,: ,; ■■,:\U--Ji^^i 
.([,,]f sjti*}l cite, a^ an instanqe, the kiTS<^-w<ii^e^J^^^fTy- 
.IwieO.p^^e .best kind- ; ., . . _.^-..^ .^-i^^jg 

.0-1^".* J:«ii exceedingly abun^a^tiq 5i^p,,^,|w^il^e§j^|- 
^^(^)j^,ai)d. fermented; fcut, the yrMie'^^Py^.Efsj^^j^t 
^^i|Hg, fit for sale. J distilled it. Th&h^fpp mi^WfM^ 
Ijqupi, obtained from it, vvaa„b9weYeF, 9^ ,^ .^^J^ISfiHlfl?" 
liitf;e,,.snd gpeatly injfecicu: in i^vsn^^ ^d ytii\}^, Sa^fScA- 
fii^fls^frv; r-.T^»M iqfi^.I, afterwards, ccwrerte^jip^i^V^^ 
i«"«l^i.>y,.fWtif>'WSUwW»;RlilJt,, ;„,^ .ij!,.-Y' 1o lolfifia 
ncPP PPUf,^fi !*8,milfc into. $b« sUy, : jt Ji^tafltJH fm^^. 
and the caseous part of it absorbed the volatile oil of tbe 
plums.'" flie alcoKolic product of "ffilsrefcilfication no 
longer whitened water, as~before, on being added to it: |t 
^ • Prom Firustac'ii BulUtin in ScicMct T«hiw)legiqu«». 



i 



On tfssimifUins Al^kolicProd^ls of vfirums Ftf^ 2^ 
!t)A^.]jij9t ,ai\ its disagreeable, flavour, ai|d was, indee^, be- 
(jome a peirfect ^iVwn-^asfer. . 

I took some of my kirsch-tv a sser_ to iaePreiectot ih^'f^e- 
jpartm^nt of Colm'ari who took it for tpe genuine ai;|^le. 
£ig}^tdays afterwards, t asked him if my itrsck-wasser/was 
h(}t as good as his : he Was, mu(^ pleasei^ y'^° ^^ Davour, 
and. indee,^ thought it was ^al kirsch-wassej.. Onuiis', t 
revealed my secret to him : wliicti, indeed, was one 'at 
considerable^ importance in bis, rfepartmenL where jlHe 
Ao^iic^ 13 of comparatively little ya^e, whilst the Xtr^A- 
itayer, giacle fropi chei|Ties,,8ella foi; four times as miicn as 

j^efofOfs!,' , :;,„.„ . ■;■■'-■• :■''''■ 

My process was spon committed to writing; and the rre- 
,&^t,irlstaJn^^ caused it to be recorded, for tbe benefit of 
^e Qp^D^ry, ill, the administrative Memorial of Colmar. 
jjHsppy are tl^o^^ Departments, whose Prefects, havihg 
ie^Q,ec|u(^tej 'n\ our Ecole Polytech-nifjue, are no strangers 
to science ; and therefore endeavour to diffuse its benefits'! 

LXV.— On the improved Distillation of Aromatic Plants^ 
"- arid particuUtrly of Orange Flowers. By M. GAoik^t^ 

Vaux*. and the late Dr. William Lewis, MID. 
'A,LtH0DOH the progress of flhemical knowledge U eim.* 
^sitantly destroying no many vulgar errors, slill thert"4l<» 

■ bbjects to be brought to perfection, which are not'iitjin- 
teresting both to science and medicine. -' -ii 

^ ' Chemistry has recently extracted th* Vegel^ble stib- 
stances quinqiwna and ipecacuanhd, both strong pdf-' 
UMa; Bat has neglected the improvement of many'pro-' 
'dncts in-phannacy, snob as the dis^afion of the arbttftWe 
^^ffitrtsj ' and particula*ly of orange-flower Water, which' 'U 
MUf bsteemed tind retdned amongst the empMc ^m^AH.' 
'■' 'If'thd distiller be asked how this water is to be ' drft^/ 

■ be will reply. By putting; tbe flowers into ihe stiH with'a 
pailful of water, and Bubmitting thenry 'for a'loniger Or' 

■ &[^r tim^ -to a bmling h^t ; ' thait die 'firaf phhltet' ^eiC' 



o!r\'ioi.LrSrf^./'^tr"i,««Jf^:i^'^te 

Ji ;ii oJ b)W>ri ^dind m. .fjiutJiAij; .laJsw horioJiilw lajjao) 
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\ \^\. ku»\\u% ; 



tSt^-rOn the IvtpraoiA D'wliilalienvJ\:iiiTWattiHt Plants, 
sti^tes'thadoitble oranf^'flow«riratcir;etid that the reecAA 
prffjuct is a wftter which is quidkly ipoiled by kedping. 

H«{¥,tiien.i8 the process, that, taught hy science and 
expecieiKei I, have Substituted for the faulty process pte- 
Scxi)ied,,in «II, the fomiulimes. The superior' quatity of tfae- 
prQ^^C^ fs well as the amplicity of the process, it must be 
ac^jj^ted, give it a decided soperiority. This is acknow*.. 
leqged. by M. Vauquelin Nasaurlon, Apothecary, rue Pois- 
aoifm^re. Itcoosists merelyin suspeqding ia the body of the 
8ti% ip thn steamoftheboiliiig water, apiece of £stwicker- 
wo^t) or a metallic cloth, covered with the oratige'flower», 
in. ^i pyramidal ^orm. This description does not require,' 
ai^^urt^eF explanation. We may easily, perceive, that th^ 
distUlation need otily be suspended, in order to empty the' 
8ti^,pf|jtBx^fuse;,8fld to put in fresh flowers and boilfeiB 
wa$^j irflicli may agajn be removed in about aqaarterof 

*^&^h. -■'.■■ 

^,1^7^ just compared die orange-flower water of this 
y^ T^itii ,that of the two preceding years ; and cannot - 
pf^^ve any difference between them. ' Such, men, is this ' 
v«fy ainijplepractice ; and it is truly surprising that such a ■ 
nun^ber |0f years, even of ages, should have passed without : 
sttfijning . the same end, with a simplicity Which ta indeed 
pe^ction. A.A. Cadbt-J)»-V*ox- 



^ REMARKS BT THE EDFrOE. P 

M, Cfidet-de-Vaux. is not lo original iit' his diacowery , 
as' he seems to imagine. In that excellent wock, " New- 

maitn's Chemistrii" translated hy the late scientific Dr.. 
William Lewia, we find the fullowing note by Dr. Lewis, 
*' On distillation in t/te ivaler-bath." It has been commonl}ii 
suppose^l that a heat much less than that of a water-b^th 
is suiRcient to elevate the fragrant part of vegetables; that 
all those plants wliich diffuse their active effluvia through • 
the oi>en air, will give out the same effluvia when inclosed. . 
in close vessels, and exposed to a heat no greater than thait ,( 



of'tne atmosphere 

fit""'""' 



'*^Take ?savs the c^X^h^ate^ ^o^-hmjifi) Eopemary,, ff;e8^ji-) 
itere^l'iiiit9perfect»(jj,^,'^^]^lj|,|fl5)rpM;g^y uRgUj/fr,,: 



,• ■/^ 



and particularly^ ^d^^^'f^lbtt^^s) ^^ ^'^gggf: 

and lay it lightly and ^uttottified withitt oui* Htfefe^liriflrtettl' ' 
furnace. Then cover the furnace '\n4th its lArge <ioTri<^l • 5 
still-heady and apply a glass-receiver tb^tlwf^ncis^ thereoff! 
In the fire-place of the furnaceput kliglile&»c6a!(i:fer 
charcofal) that does not smoke^ and rai^ up ^ri^qijia) dcP 
gree of heat, not exceeding eighty-five degrees on Fahreh-' > 
heit's thermometier ; and let this heat be kept up i6%Tit 
as any liquor comes over. This wdter contaihii the elerben-' 
tary water or presiding spirit of the plant i k Spirit siAJiUiH- 
bulk, but rich in virtue, and exhibiting ttre specific snieff, ' 
and taste, and particular virtue of the subjiect ; leaving die ' 
remainder exhausted. Hence we may understand, that the' ' 
various, peculiar, and often surprising virtues of plants^ 
mjty be widely diffused through the air, &c.** 

. I have submitted to this process, rosemary afid olhef'' 
ar6matic herbs, without the promised success: the dii5- 
tilled liquors in general had hardly any thing of the fiiie flk-^ 
vours of the subject: even when the heat of boiliijg wate'r 
was made use of, there were few plants that gate ovfer tor ' 
the distilled liquor any considerable smell or taste. Itlsr' f 
by the assistance of free ventilation in the open aftr; 'fliat * 
the sun*s heat robs- odoriferous plants of their fragrandleV**^ 
and even when thus assisted, it leave* their otiier abtivcl'^^ 
* virtues unhurt : these,' also, the humid air of the morhihgS-^ 1 
and evenings dissolves and imbibes. 

Hence the different effects, upon animal bodies, of the 
natural effluvia of thd aerial infiisiohs of cerfaih Vegetables, 
from those of their distilled waters^ Damask-'rbse^, in dry-' 
ing, impregnate the air' of the room with their laxative' 
virtue ; and red-rose buds^ in like manper, give out'^ftieir' 
astrfngency; virtues which never arise in distilfatidh, but 






which common water and spirit extract readily by infusiblir' 

The author above quoted mentions some examples of i]&is/ 

kinjj, without seeming to have duly attended to tlieir con- ' * 

'se4ni6*l6es : for if the shade of the walhut-ti*ee makes tte . 

body' costive, and thei ^^ffliivia'of pbj^ies jprbcufe sleep ^^ 
as these virtues are incr^^^- .i.»MiiH.i^ai_:ii.iiii*or>3i^:_^no 

tioii,^^abes it hbt follow- 

to awi'aif u](K>ti mtH^ oth^i^^BpT^I 



^- j^ith^ri^ar^ t^ theuse^of a.wiJ)er-batb^-,though t^i* , 
are, few vegetables tbat give OTer tbeir flavour in tfaat de< 
Bjree qf heat, yet, for,thi>se that do, it is undoubtedly of 
great, advantage : fire sensibly injures, iii proportion to its 
degree, the flavour of aromatic herbaj and those which ara 
most volatile suffer the most from iL Som^ t^nder^owen, 
as'mose of rosemary, have tlieir fragrance impaired Bj 
pie bare mechanic action of waterj or spirituous licmprB^ 
independently of heat, nearly as by bruising them. 

In dhtillvig tkfise kinds of suljects, I have vimed liie^ l^o- 
cess, by apphjivg, iiislead of waler ot iphit in iheir gross 
Jorm, only their vapours: ike liqtior beivg pouriH iiilo a sUu, 
a hair-cloth, stretched on an iron hoop, is let in aliwe ;/, and 
on this the fresh unlruised flowers are lightly spread; the va- 
pour, into which the Uqiior is resolved hy the heal of a water- 
hallt, passing gently through the /loners, imlibes their fra- 
grance unimpaired, and tondei ses into a i altr or spirit greailu 
superior to iho^e prepared in. Iht common in inner. ' ' ' . 

The foregoing observations point out a method of lin- 
proving also the preparation of extracts If infusions of 
mint, balm, and sundry other vegetibles of the aroiu^tic 
kind, be distilled by a gentle warmlb in close vesselsj htue 
more than the watery menstruum will arise, the greatest part 
of the flavour of the subject remaining liehind in the ex- 
tract. ^Vhe^ the distillation is performed by a boiling heat,' 
ihe whole of the flavour comes over with the wafer; ^"anp 
wlien the inspissation is performed in open vess,els, however 
gently, it is almost wholly absorbed and carried oiT by tlie 
air. Our author himself (Newmann) seems to have been 
sensible of this, in his experiments on tea ; for, in order to 
procure an extract from tea, possessing the admired flavour 
of the leaf, lie finds it particularly necessary to inspissate 
ilie infusion, without communication with the open air. 

Thus we see, that by distilling many odoriferous vege- 
tables in close vessels, we may either obtain their fragrance" 
in the water that distils; or retain it, in great measure] 
in the extract, according as the degree of heat made use 
of IS strong or gciitle;— and that by evaporating tlirinjo 

open viaseisj '.ilieix n-^tfraiice is carried ,ofi' by tjie air. ' „ 
//Ti(jj;-i)7ij.j». j,U 'ijl .Tioiii oil <jn i>,lLi ill/; Ji-iii Jji ae biufl 



,fJn makmg Distilled tValers stronger hy Cokobalion. — ^This 
18 another of the many processes, in wliich I have, on triar, 
Deen greatly disappointed. Thoufjii some of the chemisft 
aif&rm, that distilled waters in general may be rendereq. 
by repeated cohobations, of any assignable degree of 
strength, and their virtues exalted without limitation, I 
have not found that the repetitions of these operations 
make any conBiderable addition to the strength even of 
those waters whose exaltation has been specifically specified. 

The distilled waters of mint, rosemary, and other aro- 
matic herbs, being re-distilled a number of times succes^ 
feively, from fresh parcels of the respective subjects; in- 
stead of being more and more exahed and improved, the^ 
■were, on every repethion, more and more debased. Some 
of .them indeed, by one cohobation, seemed to be rathef 
mended, and sometimes a second did hardly any injury ; 
out, after this period, they all received an ungrateful taint 
fron^ the repeated action of the fire, without gaining iuiy 
more of the flavour of the subject than they had at first. 

It is not by distillation, but by infusion, that water can hi 
uniiinitedly impregnated with any of the principles of 
plants. Water extracts, by infusion, the gummy parts of 
vegetables ; and it is a property of all gummy substances 
to difisolvc indefinitely in water ; tliat is, to unite with any 
Proportion of it, small oi- large, and render the liquor 
tniclier and tlilckor, as the ijuantity of guiiuuy matter is iji- 
creaseyl. "When resins or essential oils are intimately 
combined with gums, as tlieyarein most vegetables,, these' . 
compounds also unite indefinitely with water. 

Hence, by nucerating or infusing, in the same water, frest 
parcels of aromatic herbs, the ]it[uor takes up more an3 
more of the soluble parts, till it grows too thick to be poured 
offj and the loss of fluidity is the only limit to impregnation. 
_ "'in distillation, on the other hand, nothing arises with the 
water, but the essential oil ; and ftom the pure essential oils 
^fs fluid extracts only a limited quantity. Salts are, in this 
respect, somewhat analogous to oils: when a certain quantity 
of salt is dissqlVcdjin water, the liquor, tliough thin ana 
fluid as at first, will take up no uiore. By the aij^UcaUtstv 
of heatt ii insj be made to dissolve a \axg,et c\vwci.^V3 ^vo. 
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in the cold; but all that is so dissolved will be separated 
and tlirown out again, upon an abatement of the heat. Thus, 
when essential oils are coagitated with water by a boiling 
heat, and elevated along with it in the form of vapour, the 
water, condensing again, keeps a part of the oil dissolved, 
and throws out the rest. The water is now saturated ; and 
it is in vain to endeavour, by any repetitions of the distilla- 
tion, to make it imbibe more. 

Hence the use of employing the water that arises in the 
distillation of essential oils for subsequent distillation of 
the oil of the same subject : being saturated with oil in the 
first distillation, it dissolves none of that which arises with 
it in tbe others ; and thus the produce of oil proves propor- 
tionably larger than if fresh water was taken. 
A It follows from this account, that there is one case in 
which cohobation may be of some service ; that when the 
water is not fully saturated in the first distillation, it may 
be made to imbibe more, by a repetition of it But surely 
it is more adviseable to use the plant in such quantity as 
may give a sufficient impregnation at once, than to endan- 
ger debasing the flavour which the liquor has once received, 
by commuiucating more ! 



LIST OF PATENTS FOR NEW INVENTIONS, 

which have passed the Great Seal since Aug. 28, 1824. 

To John Vallance, of Brighton, in the county of Sussex, 
£lsq.; for an improved method or methods of abstracting 
or carrying off the Caloric of Fluidity from any Congealing 
Water (or, it may be> other liquids) ; also an improved 
method or methods of producing Intense Cold ; also a me* 
thod or methods of applying this inventipn so. as ,to make 
it available to purposes, with reference to which, tempera* 
tures about or below the freezing point may be renaered 
productive of advantageous effects, whether medical, chemi- 
cal, or mechanical. Dated Aug. 28, 1824. — In six months. 

To James Nivell, of High Street, Southwark, in the 
county of Surrey, Engineer; and William Busk» of Broad 
Street, in the city of London, Esq. ; for certain improve- 
ments in Propelling Ships, Boats, or other Vessels or 
floating bodies. Dated Sept 16, 18^4. — In six months. 
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LXVL — specification of the Patent granted to Jean le 
Grand, of Leman Street, Goodman's FieldSfin the County 
of Middlesex, Vinegar Maniifacturer ; whoy in co?iseqtience 
of a communication made to him. by a certain Foreigner resi^ 
ding abroad, and discoveries by himself, is in possession of 
certain Improvements in Fermented Liquors, and the various 
products to be obtained therefrom.'^Dated Jan. 15, 1834v 

1, THE said Jean le Grand, do hereby declare, that the 
nature of this invention, and the manner in which the same 
is to be performed, are particularly described and ascertain- 
ed in and by the following specification thereof; (that is to 
say) the said improvements in Fermented Liquors, and the 
various products to be obtained therefrom, are as follows : 

In order to give those wines and vinegars which are not 
obtained from grapes^the qualities which distinguish those 
made from grapes, the following substances are employ- 
ed ; namely, the tartaric^ citric, and oxalic acids, and which 
are added either separately or together, and either in the 
crystallized state or diluted with water, to all kinds of fer- 
mented worts, wash, or liquors; and either before, during^ 
or after the vinous or acetous fermentations. . 

The said vegetable acids are likewiise mixed, either 
singly or together^ with all sorts of spirituous liquors, either 
pure or diluted with water or other liquids, with the de- 
sign of converting those spirits, by acidification, into vine- 
gar similar to that made from the wine of the grape; or« 
by distillation or rectification, to convert them into brandy, 
analagous to that obtained from grapea. 

Tech. Rep. Vol. VI. y 
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The same vegetable acids are likewise employed, by 
mixing one or more of them with acetic acid, or any kind 
of vinegar, to increase the strength of those liquids, or to 
impart to them the qualities of the vinegars obtained from 
grapes or other fruit. 



liXYU.Specificaiion of the Patent granted to William 
Wheatstone, of Jermyn Street^ in the Parish of St. 
James, Westminster, in the County of Middlesex, Mmic- 
seller, for a method of improving and augmenting ike 
tones of Piano'Foi'teSy Organs, and Euphonons.^^Dated 
July 29, 1824. 

I, THE said William Whes^tstone, do hereby declare, that 
the nature of ifiy said invention, and theMnanner in which 
the same is to be performed, are particularly described andl 
ascertained in and by the following specification thereof} 
(that is to say) my said invention, or method of improving 
and augmenting the tones of Piano-Fortes, Organs, and 
Euphonons, consists in covering as much of their external 
surfaces as possible, with frames formed either of wood, or 
other fit and proper materials, and having bars across them 
to strengthen or connect them together. These said frames 
are to be covered on both sides with thin, elastic, flexi)>Ie, 
vibrating substances, tightly stretched over them ; such as 
▼ellum, parchment, or other animal membranes, paper, 
canvas, woven-silk, linen, or any other fit and proper sub- 
stances, or combinations thereof. These said frames are to 
be placed as nearly as possible to the strings of the Piano- 
Fortes and Euphonons, or to the pipes of Organs, in order 
that the interior flexible substances they are covered with 
may receive the vibrations from the strings or pipes when 
sounded, aided by the sound-boards ; and, by reverberating 
them between the two flexible surfaces, and through the 
agency of the columns of air therein interposed, greatly im- 
prove the quality of the tones produced from the instru- 
ments, and communicate them, thus improved, through the 
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exterior flexible vibrating surfaces, to the auditor. Thicker 
or thinner flexible vibrating substances may be employed 
to cover the frames with, according to the nature or quality 
of the tones ordinarily produced by the instruments ; for 
instance, in those instruments which have lesser powers of 
producing tones than others, or where more power is re- 
quired from the instruments, I would employ thinner vibrar 
ting substances, than in those cases where the tones of the 
instruments are too loud and harsh, and require thicker 
vibrating substances to ameliorate them. I also, occasion* 
ally, cause holes to be made, either directly through the 
outsides of the frames, to their interiors ;. or else communi- 
cating with other holes, at right-angles to them, reaching 
from the interior of the frames ; and which said holes con- 
vey die tones from between the flexible vibrating surfaces 
to the external air, with additional effect. I also furnish 
the exterior of these holes with trumpet-mouthed tubes, 
about an inch in length, or longer ; or else cover them with 
hollow trunksor tubes, communicating with several of the 
holes ; and which said tubes have convenient orifices, at 
their ends, sides, or fronts, opening to the external air. 
In some instances, it may be sdso desirable, for the purposes 
before mentioned^ to form other holes, in the insides of the 
frames, communicating with their interiors : similar to those 
above mentioned as proceeding from their outsides. 



LXVIII. — On the general nature and advantages of Wheels 
and Springs for Carriages, the Draft of Cattle, and the 
Form of Roads. By Davies Gilbert, Esq. F. H. S. Wc* 

Taking wheels completely in the abstsract, they must be 
considered as answering two different purposes. 

First, they transfer the friction which would take place 
between a sliding body and the ccmiparatively rough, un- 
even surface over which it ^des, to the smooth, oiled 
peripheries of the axis and box, wherie the absolute quan- 

* From the Quarterlj Journal of Science, literature, and the Arts, 
just published. 

y2 
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tity of the friction, as opposing resistdnce, is also diminii^-' 
ed by leverage, in the proportion of the wheel to thait of 
the axis. 

Secondly, they pro(^ure mechanical advantage for oter- 
coming obstacles, in proportion to the square roots of their 
diameters, when the obstacles are relatively small, by in- 
creasing the time in that ratio, during which the wheel as- 
cends ; and they pass over small transverse ruts, hoHowd, 
or pits, with an absolute advantage, of not ifiinking prbpor- 
tiotiate to their diameters; and with a mechanical one, as 
before, proportionate to the squate roots of then* diameteris. 

''Consiequently, wheels, thus considered, cannot be too 
large : In practice, howiev^r, they art lifliitfed by weight, by 
^tptose, and by convenfence. ' ' ' '• " ' 

"With reference to the pi'eseirViition of roftds, wheals 
should be made wide', and to coni^u^ted as to allow of tbe 
#hole breadth bearing at bnce; and evfery portion in' cofrf- 
takCt with the ground shotild rc(tl oh It Without the ledsk 
SrOig^iAg 6r slide : but it Is eWdWnt, fSiom iheyell ktittw^ 
|!to^ekies of the cycT6id;&afthcf 8*6*^0 condi^ns ciiAhbt 
limte,*iihless the rd^ds ate^'iferfecfely hard, feiAb^, arid ffif f 
and unless ^e feHi^s brike ^d^s^ith' eU^ tilr^i 'kr^^ki^ 
cSfat^iy ^omhs o^'k (h^iMift:^^ thfei^rfSre, 

dT i^kds arid*- of v^bl&ers, arfe^tlie "taddfelA" ' toti^i^ds whfefe; 
ttiey shtitfld klways 4pP6xift/atffi ' ^ '" ' " " ' "'' 

, Roads were heretofore made with a transvei^se ctnrvatiire 
t6'\Ww off water; afld^trt that case, it iheM fevideht^at 
die peripheries of the wheels, should, inthdi? fa»a!nsv^4e 
sectlidns, b*ec6me tangents to this curve; from Wh^cie tirose 
the necessity for dishing wheels, and for' bending' the aris^; 
which contrivaticeib, gave some inciderital advantages (for 
tiiming and for protecting the ^ave^ knd by 'affbrffiftg 
room for increased stowage above* But recen* escp^rieikd^ 
having proved, that the curved form of rostds is whciByvii*- 
adequate for obtaining the end proposed, since th(6? infflB'* 
est rut intercepts the lateral flbw of the water; and; that 
the barrel shape confines carriages to the middte of im 
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way, and thereby occasions these very ruts:— roads are 
now laid flat ; carriages are driven indifferently over every 
part ; the wear is uniform, and not even the appearance of 
a longitudinal furrow is to be seen. It may, therefore, con« 
fidently be hoped, that wheels approaching to the cylin- 
drical form will soon find their way into general use. 

The line of traction is, mechanically, best disposed, when 
it lies exactly parallel to the direction of motion ; and its 
power is diminished, at any inclination of that line, in the 
proportion of the cosine of the angle to radius. When 
obstacles frequently occur, it had better^ perhaps, receive 
a small inclination upwards, for the purpose of acting with 
most advantage when those are to be overcome. But it is 
probable that different animals exert their strength most 
advantageously in different directions, and therefore 
practice dlone can determine what precise inclination of 
this line lis best adapted to horses, and what to oxenu 
These consideratioBs are, however, only applicable to cattle^ 
drawing immediately at the carriage ; and the convenience 
of this draft, as conneoted with )the insertion of the line of 
traction, whiclv continued, ought to pass through the ains 
of the wheels, introduces another limit to ^heir size. 

Springs were, in aU' likelihood, applied at first to .cbx-t 
ri&ges with no other view than to accommodate, traveUere. 
They have since been found to answer several mother moat 
important ends. 

They convert all percussion into mere increase of pres-5 
sure ; that is, the coUisic^p. of two hard bodies is changed, 
by the interposition of one that is elastic, into a mere acces- 
sion of weight. Th\L9 the carriage is preserved from in- 
jury, and the materials of the road are not broken: and, in 
surmounting obstacles, instead of the whole carriage, wj^^^ 
its load^ being lifted over, the springs allow the wheels to, 
rise, while the weights suspended upon them are, scarcely; 
mw0d from their horizontal level. So that, if the whole f>f 
the weight oould be supported on the springs, and all the 
other parts supposed to be devoid of inertia, while the 
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springs themselves were very long, and extremely flexible^ 
this consequence would clearly follow, however much it may 
wear the appearance of a paradox:—- that such a carriage 
may be drawn over a road abounding in small obstacles, 
without agitation, and without any material addition 
b^ing made to the moving pow^, or draft. It seems there- 
fore probable^ that, under certain modifications of form 
and material, springs may be applied with advantage to 
the heaviest waggons ; and consequently, if any fiscal re- 
gulations exist, either in regard to the public revenue, or 
to local taxation, tending to discourage the use of springs, 
they should forthwith be removed. 

Although the smoothness of roads and the application 
of springs are beneficial to all carriages, and to all rates 
af travelling, yet they are eminently so in all cases of swift 
conveyance ; since obstacles, when springs are not inter- 
posed, require an additional force to surmount them, be- 
-yond the regular drafts equal to the weight of the load 
multipUed by the sine of the angle intercepted on the peri- 
phery of the wheel, between the points in contact with the 
ground, and with the obstacle ; and therefore, proportionate 
to the square of its height: and a still further force, many 
l^es. greater than the former, when the velocity is consi- 
derable, to overcome thp ipertis^^ j^n^^jd^jb^ iD|prefises with 
the height of the obstacle, and with the rapidity of th^ ^oio- 
tion, both squared^ But when springs are ui^ed, this latter 
part, by fiur the most important, almost entirely disappears; 
and their beneficial efiects, in obviating the injuries of per- 
cussion are proportionate also to the velocities squared^ 

The advantages consequent to the draft from suspend- 
ing heavy baggage on springs, were first generally per- 
ceived about 40 years since, on the introduction of mail- 
coaches ; then, baskets and boots were removed, and dieir 
contents were heaped on the top of the carriage. The in- 
cidental circumstance, however, of the weight being ^thus 
placed at a considerable elevation, gave occasion to a pre- 
judice, the cause of innumerable accidents ; and which has 
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ftot, up to the present time, entirely lost its influence. Yet 
a mOment^s consideration must be sufficient to convince afty 
one that, when the body of a carriage is attached to cer- 
tain given points, no other effect can possibly be produced, 
by raising or by depressing the weights within it, than to 
create a greater or a lesser tendency to overturn. 

The extensive use of waggons suspended on springs for 
conveying heavy articles, introduced within these two or 
three last years, will form an epoch in the history of inter* 
nal land communication, not much inferior, perhaps, in 
importance to that when m£Utl-coaches were first adopted : 
and the extension of vans, in so short a time, to places the 
most remote from the metropolis, induces a hope, that, as 
roads improve, the means of preserving them will improve 
also, possibly in an equal degree: so that permanence, and 
consequently cheapness, in addition to facility of conveyance, 
will be distinguished features of the Mac-Adam system. 



LXIX. — On a Suggestion^ for improving Dr. Fyfe's 
DoB£REiNER*s Lamp. By the Editor. 

WITH A FIGURE. 

In No. XXII of the Edinburgh Philosophical Journal, 
edited by Professor Jameson, just published, is a valuable 
article by Dr. Andrew l^yfe, on his simplification of Profess- 
or Dobereiner's invention, for affording an instantaneous 
light, from the action of a jet of hydrogen gas, thrown upon 
and igniting spongy plaj^num. ^ 

It appears to us, however, that, by a very slight alteration 
indeed in Dr. Fyfe's cheap instrument, it may he made to 
kindle the gas^ as well as the more expensive lamps now 
sold ; and which would be far better, than merely igniting 
the platinumy to light a sulphured match by it, and after- 
wards to be under the necessity of heating it some time, in 
order to drive off any sulphur which might be left adhering 
to it, which would have prevented its ignition when the gas 
was again impelled upon it. 
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la^ijder to in^^toyy i^lteratiou, more j^t^l^ible to our 
reii4e?8, we ^Imll^^fer.to Eig, 1, of PlftfeTtin.^hichAB 
is an Uivejjted 9ypho?v <^ b^t.tube pf gl^^s^ nearly ftn ^i^ph 
in diametec, and wbos0 ionge? leg, 4* is abputeighj iwfce^, 
andUs'Shpcter one-fi^^J^nqbeg, long; jtbis3yphQu i^tipojuuLt- 
ed upon a wooden b^ae^, C* Near: .the top of d^e Ipnger leg, 
as shewn by the dotted lines, is a ^pring^lg, socket of Jt^a^i 
e^bracipg .the tube, A» with a short stem projecting from it, 
to which ^^)sippngy pjl^tumm is, affis;ed by yery fiqe^ i^ir^j 
a metal cap is also provided to cove;? the platinum witb^^^a^d 
whiph is groiiuad»so.as. to fit the short stc^m. above i^e^t^- 
ed accurate^. To. the mouth of the shorter leg B^ a gl^^s 
tu1^,.p, is also accurately ground to fit it, with a stop-copk^ 
£ (sh^WQ, by dptted lines), cemented to it, terminating , in 
a fine aperture at its nozzle, ; Another piec^ of glass-tube, 
F, is let fidl into the shorter Jeg, B, and which, resting ^p^n 
the l,ower part of it, serves to support the bit of zinc, 6,^t 
a proper height ; and, diluted si^phuriq acid being pouf e^ 
in, so as to fill both legs as high as thelettei^sHH, the, glass 
tube Djr 9n4 stop-cpck^ are introduced. The hydrogen> ge- 
nerated by the action of the acid ^Jfifff^ fifjd^p^f;^ .^}^^^^, 
fill the shorter leg, to. the Jfiyel of, thejioltom of the zinc; 
and^ raise the fluid, nearly, to the t^p of the loipger leg, 
tJpon opening ^the stpp-cock, tlie b^drog^n is propellea 
against tbe spongy platinum, and ignites it.- Thus far this 
is*4)r;^Fyfe's kivention. Now the alteration w« would 
i^g^i^ dpon it is, merely to substitute the belit glass t^be, 
I^^fiiF the short glas& tube, D, and to^cement the stop^bocfe, 
B, tO'its lower end ;> the springing socket^ J, with the sppn- 
gy platintim 'i^xed to it^may thenibe slipped down tke.leg- 
A, below the stop-cock, and which platinum would of 
course become ignited, on the jet of hydrogen being thrown 
upon it, and kindle the hydrogen^ in exactly the same manner, 
a^ in the Expensive, lamps above referred to ; and tihus a 
lttper^&c»/ may, be instantly lighted by it. •' v ^ 

Perhaps, it would be as well, to substitute the smallbrass 
cop^Wtthita cover, to ocontain the spongy platinum; or 
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ivhich is better, a mixture of it with pm^alumkia (pro- 
cured, by precipitating the alumina from asolutioif of sul« 
phate of alumina, by means of ammonia) and^ as is used in 
the best of the more expensive instruments of this deserip- 
tion ; and we should thus become possessed of an exceed- 
ingly useful lamp, and at an expence not greatly exceeding 
that mentioned by Dr. Fyfe as being the price of his lamp, 
viz. teji shillings ! And in order to steady the stop-cock the 
more effectually, it might be bound fast, ;by a ligdltu*e 
passed around it and tube, A. ' 

In case, however, of continuing to use Dr,' Fyfe's lamp 
without alteration, we would recommend that; instead of 
lighting a sulphured match with the ignited spongy {>Iati- 
nUm, to its great injury ; that a little German tinder be ig- 
nited thereby, or in default of that, a little common touch- 
paper prepared with nitre; and with either of which 
substances, the common sulphured matches might be tipped, 
by merely melting the sulphur at their ends, and applying 
a very small bit of either of the above substances tor it, 
which woidd readily adhere to it ; and they would thiisBie 
ready for use at all times. . .^ 
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liXX. — Oh the Liistiilation of Brandy from Potatoes m Swe* 
den, upwards ofjifty-years since ! By M. SxYtTE. ' \ 

It will appear from the following extract which we huve 
pdade from Lewis's translation of Neumann's Chemic^ 
Works, that the distillation of brandy from potatoes,, now 
so prevalent in Sweden, is no new invention; and that in 
fact, the chief improvement lately made consists, in. the 
saccharixing of the potatoes, previous to submitting them 
to the vinous fermentation ; — which is not spoken of, in the 
process about to be described. 

*^ Malted barley affords the largest quantity of spirit of 
any kind of grain that has^ been tried, except rye, whictl.is 
ssdd by some to yield nearly one-third more. ln//Ae 
Swedish Transactions^ there are some expe9rimentfli/9£d|«-. 
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tilling * st^irtt fVbtn potatoes. Sixteen measures of potatoes 
wembdled Mritb wiiterj and larked Mth the liquor, till the 
whole became a tough dough : this was diluted with^boil- 
ittg WHtetp, to the^ cM^usDetiee tf diingruel^ and feraiehted. 
*V1h» fermentation w^tit iMi weB, and the liquor distilled on 
the third day yielded one measui^e of g<k)d brandy;'* 

The potatoes did not settle, or bum to the ^ill as Inight 
'harm been -expected; 

The atidior^ Mr. Sxtt^b^ makes a (iompafrison, from t^is 
experiment) of the profits ihoultbrating potatoes and bariey 
' te^ die purposes ^fdislAlEttiM. Hecompates5^A(2(rtiy/>ro- 
duee of spirit from poialoe^h to that from barley ^xH 4qual 
ijOents^ ground f as 5G6 to 1S6; even admitting tkeptrtatoes 
40 be planted in the worst hinds of grofmdy and the bartefinio 
-good a soil as to yield an increase affifty^f6ld I 
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JgtXXL — On the hftprov^snt ofNoHUrql History and on 
it^ application to the Useful^ArH. ,, 43y ihe lat^WlhUJ^V^ 
^,^ , Roxburgh, M.D.* ... ......... ji.-f.- 

WiLUAM Roxburgh, M.D. F.L*S^ late^Superintendazitiof 
lihe Hon. East India Company'stJSotaoiiail Garden at Cal- 
cutta, died at Edinbui^;!^ in May> IStlfi^ He was the inti- 
mate friend and pupil of the celebrated Konig ; and| with 
Sir William Jones, Warren Hastings, Esq., Lord Teign- 
motith, and the principal scitetific characters at Beligal, 
laid the foundation of the Asiatic Society. For the extent 
of his researches, and the profniidity df his knowledge on 
lK)tanical subjects, he waa umivldled r and he may be class- 
itSi among the most eminent botanists, aince the time of 

-liRnaaus. .- •* ■ i » '■'■•. 

Dr. Roxburgh was bom at Underwood, in the parish of 
Craigie, near Lymington, Ayrshire, on the ^th of June, 
1750. He studied medicine, and attended the College at 
Edinburgh, under the patronage of Dr. Boswell, who was 

• From Vol. XX^III. of the Transactions of the Society for the 
EncounigementofArta, Manufactures, and Commerce. 
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so much attached to him^ as to consider hkn with paternal 
regard;- and with whom he oonresponded till Dr# Boswett'i 
death. . 

After two voyage9 to the East ladies, he had an c^r 
made to him tp remfdn at Madras^ which he accepted vin 
1774 or 1775, and would, some years ago, have been at the 
head of the medical board there^ or physidanrg^^iesal to 
that establishment^ had he remained at Madras; but he 
accepted the iuYitatioiis of the Goi^rnment at Bengal, to 
take charge of the Botanioal Department th^e. 

When Dr. Roxburgh was at MadrAsy: he began that most 
valuable work^ entitled^ *^ Descripiions and Drawings rf 
Coromandel Plants,** and made innumerable discoveries in 
natural history, not only from his own actual inspection, but 
by correspondencies which he established with scientific 
men in every part of the world. 

On his entering the East-India Company's service, about 
fifty years ago, he began his correspondence with ^le lake 
Sir John Pringle, then President of the Royal Society; to 
whom he sent various Indian products, and amon^t them, 
sefBds^ put up in the miidiage rf gumf-arabic^ which hardened 
around them; and lie was .mformed by Sir John Prin^hs, 
that he feceived them in a h&tter state i^preservatkfi/i^paftv^u^ 
larly the mimosas^ then Ae had ever seen the same kindsmr*- 
rive from countries equaily'^disiani'!* 

It wad during this pmod that Dn R. first observed the 
two diurnal risings and fallings of the barometer fdMU 
tides) in low latitudes^ which has since been confirmed -by 
varipus meteorologists* The diary wherein this phenome- 
non is noted, was kept by Dr. R. at Fort St^ George^ Md 
published by Sir John Pringle in the Philosophical Tramdc^ 
iions. .4 

His description and figures of the Lace insect, (Cherrnks 
Laccay Linn,) written in 1789 and 90, were published in the 
Asiatic Researches^ whereunto was added a oonjeckn^e^ ifakt 
the colouring matter from which the insect derives much 

* This useful practice ought to be £oxitixiued.-«-£l)n'd&;^^ ' 
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efi-itrrvdhie^ awglit be asf^arated whfle Aer <iolour'iErfenright- 
etfei liMit is, while alive or vecent The idea has is^indb'been 
adopted, and sucoeBsfiilly followed up by several ingehious 
gmtknien iaJBengtily and now forms a branch of tracbe from 
CakiUiaitoLo7^(ie^^nudefcthtnaTneo{lac(>lake,^ Aa the 
jd$iatio Researches^ w rather m iscacce book) and in the hands 
qf but few, the followiimg is a copy of whlit Dr. R. has 'Sadd 
QUivthis subject^ extracted from the eriginat MS.>^' ' 

,<l^vTbe eggs, and dark-coloured glutinous liquor th^y ^tte 
fpiind in, eomslunioateta waters mobt beautiful ved'oDlemr, 
wJhile jfresh ; after bebg dded, the eoloUr given to( tW saane 
menitouumJs less br^t | rit<would, thi^efeye^ be^wdlb^ortii 
while for those who are situated near places' whdiiefAe^m^* 
s^'lorifiresb gathered 'Zi^a^r as plentifhl^^to try ttoiexth^ 
l^d^^ preserver' thoiitoloitmiig pi«iiciple.>byitslieb meansfn 
Wt^ldd prevent it fW>m being infwedrlby>keeping)?ismdt;>d[' 
dfijobt net, but^ in tinsT, affneVutimtayipniisco^ered^or it&nder 
tm$ (V^lfiuring^matier ^ ivalttMi as^ kxvftcn^lt/." . < ) « ia^ 

«^jf^.i^eUatV,prooess>£i^ eKtraotingr/lbe 6(»ikru]ang4mafttBR> 
Al0l|i<#UldryJ6SkrQ,4diS^i^rMesjito teesAiilwmjm 

tl^jn^b o£ Ootob^n i»r beguttinspSiiJbvdtdfasir/^faftlbi^lii^i 
itl^^^aira aqquitedi Ji&i) i fon I^feundihaid^pest^Miiitbalti * 
cc^i:to)WMprj(M}iirCiKlAfi;om)dllHildggsmUle j^ pitik>ibsh^ 

nffjbe^ some |l6wdered.gz£m-&zo^b^;^igested ^two bout)i:in^ 
df^po^ion o£ comfretf-rwi^^hj^^i^^ &a^ crinMOni'fivifloui^ 
iaiSi?w!li€kr,thewatex^tod<thd gtimwifendeared/MJ/^<ajr9/ftega^' 
^/P!Mn$^t^ ^'Tok<thiBitiEiot£H^6^potiredofficlear^ a sohidon 
of alum be added, and whetliAdieolbiiHng^mktteriias^sAb!^ 
si^^Nl^^te^ it be- sedated lfrdwthe^leaaf)liquop and^driffi. 
It<f^ilt>MM»gh aboiiit fdne^fiftb of the^qifiantity of ih^^labtr'^vif^' 
pjl^jr^d^ /Thia >driedr feoula h dtolbe diUsohpied br -difful^in^ 

laigely^employed in dying scarlet^EDiTOH, if/ 

lus coloured fJi^^Uf tial^J^i^i J o^,. ^ -^ ■ < ,' fr« , , 
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warm 'water^«atid>90iiie)bohitknfi oitm (iti tiib'vntiiyoaRcrtatiir) 
acid) 'added to li^hy wlikh it aeqwrestt^iirifi scarlet tedbur«> 
This liquor is to be added to a solution of ^or/ar in Isedtinig 
water/ dnd thus the' dye is preparbdii In India^^canrffeyri 
nwts ai^ n6t to be had ^ «ny other' e6lourie^ mucilagiiiikis) 
rooty gum^ or bark) would probably answer equillly \reil> 
Ojfi some parts df tbfe^dast of Coromandeli if not ovet it^dlV 
a decoction of tbe seeds of a Terf oommoR plant, the't;iMsia> 
tom^ of LinnceuSSf^is used b^ the blue dyers of isotton cloth, 
to help tb prepare tbet49liie*'VBtj Itrauspenda the indigo^^ 
till a fermentation takes plac^ >t6' ddssdlve'iti attditdhlcF 
h^Ipsito bring abodtthliit f(^rraentatioli«atlier'thantii|}'oltetat 
wisC'W'ouldt'be.'' '••'«'. 'f* ♦• ■ »'• iv '.nr, ''m1>/ *) <^(i»" Ti.t'^liflw 
t "About' the isamd'^die^ 'he wrote^ tbo'gileatep'paitt^fahs 
papers on thfe Hindoo* Method of oulti^nting' thi^ mgaroicck^' 
afadlmamifaoturihglfh^siigar; part of which^ together Witihf^ 
remasks^'on the cop^^F'coibdf die' N»th&MGiircif^^ iifif^ 
sent to the late ^Aiilexkoder D^ryniplie,atld publish^ b^^ 
himin(tl^^se09kid vdkc^iafihis OriefUai R^pmittr^l -lOThe 
farmer^ pkper hamt^itm hedn tHudi/ eiidbl^ged^by ^djngfilsi§l 
Bsfogpadlee andi0hmd^(]:(i;aeti»%^i an^ <th{9^f^^ 

interfeitioBg) 4]ipe^ii»iidfnu9^»i if(>^9bUi3liedi^ 

ducing the demand for slaves in our various colonies iii^ll^'^ 
West Indies and Soutk-Ameiiiiui by inteodueing the plot^h, 
iqsfcsadfof theiioC'and^JBpddeiiow in'ose* We le«rA'^^ki 
the irepoortB of > idist sanibi{f9»fi/i/illm, -h^ow tierviceaU 
Doctor has beeoi'ia^vediiigr'tfae bdft^dcntvirieWiol^tbe^diiSi 
reetord> by sehding'^ihei^ auMHisdly^'oviicrfyiier^ the^^at^d * 
usd^ful vegetable prodiidb>Y)fIiiidiaii'^' b t, •' '-^ . nf\ muU-Ao 
jBy llhie resean^esof CToIonel Hardwicke^ aVegeitx6le 'i^'<^ 
teryezihAJiilleva, orjidlevara, by the Hindoos, was diseo^' 
verddto 'be thepto^Jcedfjatree gro^iirg <»i the ^bttlSf^ 
mountains, and in use for various economical purposes 
amh^kt thettameis. ' ^^fi6 ittdefatjflgaWe inind of D^.%ir, 
burgh did not rest until he had discovered tjie JxeQj fanld 
• Published in Vol/ III. p. 217 ofihis-woTiB*i^EiDlt6feV ' 
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ilficertained the prooess by which the ItUier was procured} 
it proved to be a new species of bassia, nearly allied to 
T?9fcke*t^ jifrican Buiter Tree; a description and .figures 
whereof he gave to the world in the Asiatip Researches^ 

£[is. various discoveries of substitutes for hemp andj<2cuc» 
qiade^ta time when they were an object qf much national 
ifnportance> are recorded in the volumes of the transac- 
tions of this societyi.and in the publications of Joseph Cot-* 
toPy.Xlsq., the most valuable of which, we may consider that 
iU>hle palm-tree tik^gomuia, his saguerns ruMphii, which not 
(^ yieil4$^. ^ ^B^ portion of the fibres, called ejoo by the 
MalaySji very generally usied for cables, &a, but also fiur- 
nisbes much sagO'tneal, palm-wine, and thatch for covertiq; 
a^ habiAations of the natives where the trees grow. ' In 
Ceylo^f the fishermen make their fishing-lines of suigle 
fibres of it joined together, until of sufficient length to an- 
swer t^eir purpose in the deepest water. 
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The following copy^of a Letter fhmi'the ChairfiianaMd 
Deputy Chairman,^ and of the ExtrQ<$t trf* a General-Letter 
fbmk the Court of Directors to the GFOVemor-Qeneral (fli^ 
Marquis of WellesleY), proved highly encouraging for 
the Doctov to proceed eagerly In' search of siibatit^tes for 
hemp taid Jlax* a pursuit wbicA iiehad commenced manfy 
yeatrs previous to the date of Ihos^ documents. 

, £{a4-In^Hou9$i l^mdauj Oct, \0, ViOO, 

*\TpJh^ M^st Nolle, the GovernornQeneral m Qoumil of 

. J. . . -^^^^ . . .. 

^' Having taken into our serious consideration the sub^t 

of obtaining hemp from India, we are exceedingly ai;i,:^^i^ 

to pifomo^ the wishes of his Majesty's Ministers on^that 

l^ead I and therefore recommend, the same to your partii^-. 

lar attenticm. 

'^ European .hemp, has increased in price since the yeac 

l*^^'^', fi;om ^SL JO5. to 61/. p^r ton, which is the pr^^ent 

price. As Russia has ahiipst thq exclusive supply of this 
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article^ it is obvious that^he vaiy tEiise ihe'ptfce of it sff her 
■will. Such' a precarious dependenw OiT a foreign power, 
for ui arttele tin ^thicfa our political eidstettee so tnuch de- 
pends, la dertainly to« hassardous to bfe relied on, prorlded 
we ciUi' remedy the ev^ by t^ttunmg a supply fVom our b\m 
posseUions. This, we conceive, might he effected in this 
country or m Irelwtd ; hut converting so much of the best 
cotii lands to the cultiration of hemp, might, in the present 
ataie of those countries wilii respect to grun, be Uallle to 
ob^etion I we see no inconvenience, however, Ekely to ttt^6 
from ^wingit in India, -khbte so mudi rifch soilremeiin'A 
OBOUltimted. The importance- of this Un^om beingiini^ 
pendent of Russia or any other country,1li her stipj^y rf ti& 
article^ and the facility with wfaieh ve Idottelvteit'i^gUt Vi 
rused in India, make Us anxiously desirous tliat its cUltiV^ 
tioB there should be extended as much as possible. A<!- 
cordingtothe information wehave received ^omMr.Bebbi,' 
late a Member of your Board of Trade, we are happy to 
JewathfttifiwahundBedi acres are ^resdyimderCAltivatibii, 
anlwitb,ai(ur pcoapectefthemitielf being broughl to ppp-i 
feQtion. The pre8ent.anmiBl eomuBnplion ofCbeatBritadai 
map b« estioiated «t £rom twenty-'five to tborty thouBanfl* 
taopv ' A few. thousand., tons ^imported, from India Wduld 
hav)^ I ^n immediate &T«iaitble,fl:^t upon the price of Bq» 
ropean hemp. Evi4n.tlw.impaTf^«iid'tb<iiisand tonsyipiglit^. 
for the above reasons, lower the price conuderably. Al- 
though, theteforti'th^ cost ^Wi^ ftloisand tons might at first 
be high, diis <ureum8tance vouM be more than couiit^ba- 
lancedb^'the reduction in Aepriceof thirty thousandipps, 

' We point out this^ that you may spare neifier trouble 
ndl^ pains to fiiriiish us i^itb a speedy supply. 

'* As (3ov6rhment here'taKeS upon itself the risk and ex- 
pen'^' titt^dirig tbiy e3tt)eriineh'^' a separate head must, of 
course, be kept for ' charges incurred in raising hemp,'' 
thktthe same mk^b^'brdiigfetto'tiiedebit of Government. 

""It will'bfe necessary,'fcr the purpose of saving freight, 
that the htiHip 'sHdiiW:' bfe 'dtesdeS » completely, as to leave 
as Utde refuse as possible. 
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^ " We shall endeavour to fumsh you with a quantity of 
the be^t seed^ and such implementa of husbandry as we 
think may be useful. We sh9.ll also endeavour, to sepd 
out some man, practised in the progress of planting, grow- 
ing, and dressing it 

" From Capt. Burrowes's report, the ropes made of the 
67^7271, at Calcutta, and used in the running-rigging of the 
Earl Howe for a trial, appear to have been equal to the 
best English rope in the ship. You will, therefore, collect 
and send us as great a quantity as possible of this article ; 
prepared in the same manner as that in which the before- 
mentioned ropes were made.* 

'^The sample before sent of this article was so dry 
and ill-prepared, from having been collected, we apprehend, 
too late, as not to answer the purpose for which it was sent. 

(SignedJ "David Scott, 

"John Manship*** 
Extract frofni a General Letter, from tlie Honourable the 

Court of Directors, under date ZOth March 1801, in the 

Public Department. 

" We very much approve of your having complied with 
the recommendation of the Marine Board, for appropria- 
ting two hundred acres of land for the cultivation of hemp, 
of the sort that is deemed the fittest for cordage and can- 
vas ; and cannot but earnestly recommend the exertion of 
^our best endeavours for bringing the experiment to a fa- 
vourable issue. Last season we forwarded to you, by the 
Kent, a quantity of seed, for the purpose of ascertaining 
whether the hemp and flax of this country possess pro- 
jperties in any degree superior to the sorts at present in cul- 
fivation in the provinces imder your government. On ac- 
count of the death of Mr. Sinclair, to whom a part of these 
seeds was to have been delivered, in order that the experi- 
ment might be made it is our intention to send out per- 
sons conversant in the cultivation and management of theiie 
articles, to whom every proper encouragement and support 

* The rojpes furnished to Captain Burrowes hy the Board of Trade, 
oi^Marine Board, were made of fimn^ and not of hemp. — R. 
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is to be gitehf^sAiifeinkf'hb' ^HiliSkd to forih a correct 
t)phiioil^6f the^mefeirtfrtir^ to Se jmrstted fti fiitute, for an 
extended groWth lyf ttenip alid £ax; witfi a view to their be- 
coming of inipoirtahce, as articles of im^ort^ for the general 
advantage of the maritime and manufacturing interests of 
the united ki^^dom of Gi^at Britain and Ireland. 

" Upon a supposition that some of the experiment-hemp 
either has or will be manufactured into cables and cordage 
for the Use of tilre country trade ; we direct that the coin- 
mander of one or more of bur returning ships be^ furnished 
widi a sample, sufBcieiit for ascertaining its quality d^riiig 
the homeward voyage ; that they'iniay Tie enabled to report 
thereon to Miy U{k>n their arrival* 

' " We must, 'at the same ttihe, call to y oiir ■ recollection 
the Report whid^ was made to you on the 24th August 
1798, by the A(?ting-Superihtehdant of the Company's 
Botanical Garden, relative to the properties of the Gomuto^ 
tree, the fibres qf which are said to be manufacture^.into 
cables and cordage of superior strength and durabuity. 
The Superintendant having represented that the cu|^e of 
the Gomufo'tree, of which we are now in complete posses- 
sion, may be carried on to any extent, we direct that you 
inform us of the measures that have been pursued for ^s 
purpose, in consequence b*f your Resolution of the 1st of 
October 1790, for procuring afurther supply of the QomutO' 
plants and seeds from Amboyna and Bencoolen. You 
will likewise furnish us with ss^mples of the Gomuio Tofia- 
yam. If any shall bave been mahu£sictured into rop^s s^d 
cables, we wish an experiment may be made of thek qu^t^, 
on some of our returning ships ; tbe conunanders of who^ 
must be directed to pay particular, attention thereto, that, 
upon their arrival, they may be ^ble to report the result" 

To Dr. Roxburgh, the thriving Spice Plantations in Su- 
matra owe their existence ; as, on his representation, the 
Supreme-Government at Calcutta aut^rised him, inl79S-6, 
to send a person, properly qualified, to the Moluccas ,' ib 
t^cure plants and. i^ebds, paMicularly of the ntil^g.^d 
Tech. Hep. \ol\I. z 
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clove trees. * And again^ in 1802-3, be sent his own son, 
thpn his assistant/on the same service* The result of the 
^0 expeditions may be seen in the following copy of Wal- 
ter Ewer, Esq., the Governor of Bencoolen,*s official Report 
of the state of those plantations, dated the 25th Sept. 1803. 

A GENERAL STATEMENT OF THE SPICE PLANTATIONS ON THE 

WEST COAST OF SUMATRA. 



Imported id 1798, and in bearing • • . 
Initio in blossom, andadvaDciog^to maturity, 
tin great apparent luxuriance of growth, but 

not yet bearing • 

Imported by Mr.KoXBUROH, and quite young, 

Total of Spice Planto 

Deduct, as set apart* for the garden in 
CalcutU 

N.B. They were not sent to the Botanic 
Garden. — ^Leaves 

Distribution of the Plants lately imported 
by Mr. Roxburgh : 

Retained for the Company's Plantations . 

Distributed to the Malay Chiefs and Villa- 
gers, and to individuals resident about 
Fort Marlbro*, and at the out-settlements, 

Not yet dispersed, being too tender to be re- 
moved from the nursery' .•••.. 



Nutmegs. 



48 
375 



Cloves. 



22,000 



MtMki 



23,323 
1,000 



21 ,323 



8,000 



13,000 



31,000 



2 
7,000 



7,003 
500 



6,500 



6,500 



6,500 



Reimu-lu. 

■ > ■ ■ T — I 

Besicles 
thoss'ikl 
the gaj;- 
clens of in- 
dividuals. 

.1 1 



.1 



Fort Marlbro\ SSthSept. 1803. 

(Signed) W. Ewer^ Commisdoner. 

CTo be eontinued'J 



LXXIL— OwMe Impolicy of Legalizing the Eocportation of 
, British Machinery to the Continent, — Extracted from the 
Fourth Report of the Select Committee of the Hon J the 
House of Commons, on Artisans and Machinery. 

[Continued from p. 277.] 
March 22, 1824. — Joseph Hume, Esq. in the Chair. 

The £x£unination of Mr. Peter Ewart, of Manchester, 
Engineer and Cotton Spinner, continued from p. 1 14w 

'^Is there not an increasing manufacture of silk in Man- 
chester?— Yes, there is. 

Has there been the same zeal to apply mechanical im-* 
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provements to the silk trade, that iias, for several yearis, 
shewn itself as to the cotton trade ? — It is but very lately 
there has been any silk machinery in Manchester : thei^e 
has always been a manufacture of siOc mixed with cotton^ 
in Manchester, but it is only withiii three years there have 
b^en any silk-mills in Maif^chestef. Since those 'have been 
introduced, there has been a great deal of excitement 
amongst the msichine-makers, to improve the silk-machinery. 
I have been told, (I db not know it inyself), that conside- 
rable improvements have been made in e^ilk-machinery^ even 
in the short time that it has been introduced in Manch^ste^. 

Do you conceive that the repeal of the duties on silk will 
have the effect of extending that manufacture in Man(;hes- 
ter, and increasing the demand for machinery ? — I Imve no 
doubt of it 

Are you satisfied with the law as it now stands ?-*"! have 
never read the Acts of Parliament: I have been tdld'by 
lawyers they are very imperfect, and not well adapted to the 
purpose for which they were intended ; that since they Were 
enacted, there have heen very great changes in machinery, 
and new machines and improvements, which those laws 
could not contemplate. 

Then you would not be satisfied, if that was the case, 
with the laws as they now stand ?— No. 

Would it not be easy, under any circumstances, if any 
machinery was allowed to be exported by law, that forbid- 
den machinery should be mixed up with it ?*— No; not if 
the officers were properly instructed, and the law was clear. 

The officers who have come here, have said, that it is 
almost impossible for them to distinguish between particu- 
lar parts of machinery, when inspected ; some being for- 
bidden, and others not ? — That arises from the law being 
made, so long before the machines were constructed as they 
now are. 

What mode would you suggest, to make it more easy to 
put the law into force? — To put the law into effect, rigidly, 
I suppose would be difficult. 

z2 
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Do you conceive that an accurate distinction can be made^ 
which the searcher would understand, between the species of 
machinery that may be exported without injury to the country^ 
and that which cannot be exported without injury P'-^Ihave no 
doubt such distinction can be made* 

If different parts of different machineis be mixed up f o- 
gether^ without either containing a whole machine, do you 
think that any skill in the searcher would enable him to 
detect that fraud ? — I have no doubt, if the searchers would 
proceed in the same way that the examiner of cotton-wool 
proceeds, it would be easier for the searcher to detect ma- 
chinery, or quite as easy, as for the searcher of cotton-wooL 

How does he do that ? — ^He endeavours to obtain a know- 
ledge of the different sorts ; and when he is at a loss, he 
applies to other individuals who have a better knowledge 
than himself. 

The wool is all of one kind ? — ^No ; there is a great dif- 
ference, even in the wool from the United States. 

The searcher distiiigubhes the difference ?— Yes, as well 
as he can ; and when he is at a loss, he applies to others. 
. Does he open all the packages? — He takes samples. 

Would the taking samples out of the machine satisfy 
hikh?--If the boxes wer6o)^en, they would speak for them- 
selves. 

Yoii say you think it would be equally easy to detect 
machines sent abroad ; or easier, than for a searcher to de- 
tect the different kinds of wool? — In point of knowledge of 
the different articles, if you mean by easiness, that in the 
one case he can draw a sample by cutting the pack, and in 
the other by opening a package, there is a difference. 

If you were a searcher, with your knowledge as an engi- 
neer, do you conceive you could detect prohibited madbinery 
s^t abroad, if it was mixed up with half-a-dozen kinds of 
permitted articles ? — If the case was opened so that I could 
see all of them, I have no doubt I could detect them*^; as 
any other person could, acquainted with the subject. 

That no cotton-machinery could be subjected to your ii 
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spection, that you could not detect? — Any thing belonging 
to cotton-machinery : they might send screws that would 
do for a variety of purposes. 

But any thing belonging to cotton^machinery you would 
detect?— Yes, 

What should you consider the necessary time for any 

searcher to be qualified to do what you could do ? — In a very 

few weekSf an intelligent searcher might make himself per* 

fectly acquainted with the machineSf as used, and be able to 

detect them* 

Even when taken to pieces ? — Yes. 

You confine yourself to cotton-machines ? — Yes, 

Could you not supply such searchers at once ? — Yes, 

From your mechanics ?— Yes. 

Do you know what parts are permitted for exportation, 
and what riot ? — I have never read the law. 

Do you know it from any other source ? — I believe it is 
very difficult to telL 

Do you think, if you were to enforce the laws very strict- 
ly, prohibiting the exportation of machinery, it would not 
be necessary to make very strict laws as to theemigration 
of artisans ? — I do not know that it would : but if I were 
asked what the consequence would be, as to the emigration 
of artisans, if machinery were fully allowed to be exported, 
I would say ; If the machinery were allowed to go freely^ a 
very great number of artisans must go to keep that machinery 
in order j and for this reason, that it is found, in cotton^milU 
in general, that there are as many persons employed in keeping 
the machinery in order, as there are employed in the making 
of it. 

Do you not think that still more artisans would go abroad 
to make the machinery there,v if there was a demand for 
it?— » That is a matter of opinion: I do not attribute any va- 
lue to it 

You stated that it is your opinion that the laws have been 
effectual in preventing the exportation, of machinery ?-^I 
said they were a check, but not an effectual check. 
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Witt ^ou sta^ how mmy in«tano(B9 you have ku^wn, 
^ere t]be laws have cheeked ithe exportation of machinery £ 
—There was one instance^ a few months ago. ., . . o. 

:^,i^pw j«any mformations, from agents employed. to export 
Bpi^^^•lery9 have you known? — I cannot speak taany oth^jv^. 
but that one that I know of. 

<\\ 1^1^ Slid the ijodirect mode was, people abroad being 
piUiged'.tx>.emplGiy agents ; that those agents gave infomu^ 
tim\^wd rendered it more difficult to obtain the machines? — 
That the apprehension of those agents giving information^^ 
a^pen^es^asach^ck** . . /# 

_ Have you-evesr known any information given by any such 
lig$nfc?rhnYes*^ .. .t- .... 
^.y^tate.how. many cases ?-^nly one case, 
c)rf^ou have stated you have been thirty years a cotton- 
lyiilAeetr-pI have. . . i ....<; 

n'iAild> five ! years before, an engineer? — Yes. But thus 
fnVfich J know, ihat t)%e apprehension of being informed against 
hy those persons has deterred people from^ea^porting Tnachimry. 
-t(j^f4 y^ olle to speak from ^uaintancejvith any ofie indi- 
$AdwlfWho has been deierred; or i^ it a mere opinion of yours^ 
tkaii such must be the qff^ht of the law ? — Almost every mfif 
ckine-maker I know, has ^pressed such apprehension to me* . p, 
^'jiThft Committee ask you, whether your opinion of the apr 
prehension arises from communicating with any agent;, or j^ 
•(jnere epinion that the laws produce that effect.?— It is 
irOm communicating with machine-makers who. have b^en 
applied to for machines to export I know of one instance 
xmlgr where it has occurred; bulb I know ofinnum^afilein- 
^skmces, where the apprehension has had that effect. <,, 

-{] W9A that single instance deriyed &Qm |;he inforn^a^iop of 
any agent employed ? — Yes, one agent i7ifxjflcnie4\qfflie.o(h^. 

u.'Is that the onlyinstance you have known ia thirty yeare^ — 
That is the only instance that has come precisely under Axy 
^notice* I have heard of many others, but cannot speak 
^^tbemtbf my own knowledge. 



t 



of British Mackinenf to the Continent Sll 

Do you know wkefh^ A -great ^ai of cotton-mnehkieHf is 
exported?-^! can only say ffowi common report^ tkat, tiOjilifii 
paratively, very little is exported^ 

Have you ever been abroad, to examine the state Of tiie 
cotton-machinery in France^ or any other country ? — ^I ha;ve 
never been abroad. •• o 

Do you know in what state the machinery that is inade 
there is, compared with the machinery in England ?--I ddi 

How do you know that, not from ytmr own examin^tidir? 
—No ; I have not been abroad. 

What dp you consider to be the comparative state of the 
cotton-machines there, compared with the English one^? — 
In some parts they have very exquisite workmanship,' but 
very often they are misapplied : the very best part is fre- 
quently applied where it is not wanted ; and, in thel'srfme 
machine, some parts are found extremely well adapted '<ftl 
the purpose, and others very deficient ; sa that wbentali^en 
together, they do not perform their office so well, generally 
speaking, as in this country. m v; » 

Do you mean, that parts of the same machine are of dif- 
ferent qualities ; or the machines are in the whole good^ 
but applied injudiciously ?— -The machines^ in themselves^ 
are, on the whole, not so good as ours, because the difierent 
parts are injudiciously made ; but they have some machines 
as good as any we have. ^ 

If they have machinery as good as we have, what 'are 
your fears as to the exportation of cotton-machinery?^ 
They have not much, so good as we have. 

Do you know of any factories or establishments in France, 
for the manufacture of cotton-machinery: do you know 
that there are any existing ?•— I do not know any particu- 
lar establishments. i ^ 

Have you ever heard of an establishment belonging r to 
Monsieur Callas ?— Yes. 

Do you know what workmen he employs, and what kand 
of machinery he turns out ? — I know very little of his worki; 
I have only heard of it generaUy. « 
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If yDti were told thsit Monsieur CaUaiiHeould fomiflk as 
good cotton-spmning-machiaes as $xkj in Englaiidi woidd 
your opinion remain the sa^ne, that there irould be great 
danger in sen^ng from England ^^M were told he^ee^tid 
wike machmes equally well adapted to the purpose, I shoidd 
doubt that feet. ' - j. .. 

Suppose that it is a fact, that a person does make e^ 
ton-machinery fai France aa good ais ^iin Mandbester! 
—One persouj or more? ■ . t ■.' 

' ' Either one, or more ?^That makes a differences 

''Gbdid ttot in* increased number of hands be employed to 
make the same machinec^?— Experience says not 

Do ;^ii ioiow wlxat mmibev of En^ish artisans theie-are 
at the manu&ctories abroad ?-r*Yes ; in some large manu<^' 
factories f6t making steam-engines and things of Ihat kind, 
there are 300, perhaps, at one : but I only know that firom 
cbthmon tumour. 

^ You do not know who are employed in makkig cotton^ 
machinery in France, whether they are English or French 
artisans?— ^No': there are some En^sb artisans waiployed, 
because I kno^- some iJi^t hare gone th^e» ^ 

Do you conceive there would be any difficulty, if they 

could get English artisans there, to turn out as many^ as 

they might want? — If we may- judge by what hashafipened 

in this country, I conclude it would be impossible to supply^ 

themselves, as I have said before^' with machinery go well 

adk^Hiedto the purpose as we do, till they have sidktivision 

of labour: we have ah equal subdivision of laboi«;> > ; 

^\[f theyh^ a demand fbr these machines^ and bad an 

English fdreman to superilitend thi^^ Englishmen at work^' 

w3} not a subdivislajfi of tabour morally take ^ace, to en* 

able them to meet the demand ?*-^I must refer again toi esc^ 

ji^ience : we never had any subdivision of tebour, till it was 

carried on to a great extent; and ii^k impossiible to bwe^a 

^at subdivision of labour, but in piropoiPtion to t^^extent^ 

cdtbuisin^s; - • 

Do you know to what extent the ebtteto^^maim&etuM iia 
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C9Xtvt4ai^m fjrainc^?nr'It;^a9.^?f(^n4f^cl r^J^d^y ^iof^ the 
p^aci9 i I im9i }H^9^ ! % i8ja*§Baft^ ^ \\ie %\mfify of qo(;t<^ 
wQol, coQ^yuned hi J^it^kicqi f^nd J[ have reasoq to li^lieye j|: 
is abput OQC^fourtb QfvJbat vi^co^upfi^ i i .. , ,v^^,i^ , 

You have stated the gr^at increase that bfi^t^n jpja^^ 
in Exiglandy in a few years : do you know what the cpn-.. 
sumptiop of vpol has heei^ i^ FlPl^lc$t djurii^ tbi^ tiin^^ 
No ; I hav0 not pw* ti^ WW ^ttep^ion to.iiifc, ., : /^,,^ 

If it had been stated to this Conunittf^^ that t|^ 091^1^11^^-. 
tion of GQttqn hiM^i iw^^as^ ^Qip 50,000 bags to S|60,0Q0, 
witbiu a &w y^ars ; haye y (m any ;Q)(^a^s of r jk^owiqg. .^1^ 
that is correct? — In how many years ? ... ... , .^ j^^ 

In six or eight (-^I have doeiunent^ ][,CQul4/r)e^r,tic^;. >pt 
I cannot tell at present. ...,;: ».(, . 

Have you any doubt the iocrea^ has been v^ry consi*. 
durable ?— No. .^ _,^ ^^^ 

Is it not a natural consequence, that that increased cpOr 
sumptioa will make an increased demand for the maii^i- 
nery? — Yes. 

With an J^nglish foreman^ aod .workmen, will not tl|ye; 
subdivision of labour follow that increased deoumd ?r-X^ 
general subdivision; but not equal to ours. . ^ 

Your opinion is^ thitt ipEngJ^apdwe sb^U always keep, 
the superiority, firom our ingj^uity and arjrangements ?— r, 
I hope we i^alL . 

What fear i^ there in aljowii^ France to receive ourma^: 
chinery? Do you not think you will force them to make 
machinery, if you refiise tx>. let them have ouirs?^— In answer 
to that, I would beg to ife&i* to what I have said before^, as 
to tibe in(area8ed consumption of cotttm-wool in Ais country. 

The opinion you have givea of the difficulty of meeting 
the increased demand in this country, is the difficulty there 
isinincreaangliienumbepofbandstomanufishcture: Is that 
the only difficulty 3— -There is no difficulty at present, hnt 
the deficiency of hands brought up to the several parts ; a|l 
educated to produce separate parts of the muchperyy 
which- is a work ctf time* . 
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If you refused to sdnd to France the nmehiriery vAAA 
they want, do you not conceive their manufactories 'iriU tn- 
crease, from the urgent demand in that country for madii- 
iiery ? — ^There is no doubt of the increase ; but the ^cfstfon 
is, the degree. . . j 

Do you not think it would be an object for this country, 
if fiiachinery is wanted for any other part of the world, ihat 
we should supply it, instead of their going to France, or any 
other country, for that supply ? — I think, if the e)q>ortation 
of all miEichinery was free, the whole supply that could hefw^ 
fiished by this country would be a matter df very^mali e^m^ 
mercial importance. 

You .do not confine yourself to cotton alone ?-^Ial'^ays 
confine myself to cotton. f *■ 

< ' You have stated, that in Switzerland they are meetiilg uls 
in our cotton-manufactories ; can you state what that is 
dwihg to ; is it owing to superiority in their machinery, or 
in what way? — ^It is owing to their producing more thati 
their home consumption takes ofC 

Hare they got any English machinery in Switzerland ? — 
I am speaking of French cotton-goods meeting us in 
Switzerland. 

-■ Do yoti recollect what kind of goods they meet us with 
in that market? — Cotton-yarns. 

Do the French export any cotton-yarns to Switzerland ? 
■^Latterly they have exported some to Switzerland; only 
laitoly. 
obis it in cotton-yams they meet you, or in cloths ?— I have 

Opt heard 0f cotton goods being exported from France, 
ii Then the demand for the article, in the Swiss market, 
applies to yarn alone ?— Yes, at present 
t .Do you not conceive the exportation of yam enables foreign^ 
e^s to meet you in cloths, in the market P — Undoubtedly. 

If foreigners can get as much yam as they want, is the 
Befusal of the machinery of nluch importance? — The French 
danoigetyamsjtomus. * 

But English yarns ar^e allowed to be exported fireely .to 
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any body that will.take them?— -There is no prohibition on 
the exportation of English yarns. - v - 

Is the imppriation permitted in France ? — No, 

Do you conceive that the allowing cotton-yams to be 
exported, enables other countries to compete with usJ-rrrt 
It enables them to make cloth cheaper. 
, Would it not be adviseable to put an end to the expoiH 
tation of cotton-yarns from England? — No. 

You say, you would not recommend the exportatioQ.of 
machinery, because it givtes facility to make cloths che^fK^ 
than they coidd otherwise do?— ^ Yes. ■.■■:• v-^w 

If the sending cotton-yarn gives facility also, where is 
the difference to the country?-^! wish, to at«to |irpk< diffe- 
rences. In exporting cotton-yams, you do Bot export tiba 
means of making the yarns, when you export the yams; 
the foreigners are no nearer making. the yams than befor^f 
but in exporting the machines, you put them in the readii^fc 
way .of supplying themselves. The other is this, that ib» 
exportation of cotton-yarn is a subject of very great comr. 
mercial importance, upwards of two millions a year: the 
exp07'taiion of cotton-machinery must at all titles be a subi 
ject ofvei-y trifling importance; and you would, by exporting 
machinery, make a great sacrifice^ for a very snudl com^ 
mercial advantage. . ; » 

. If that two millions of cotton-yam, taken by foreign^s, 
was left in this country,, and made into cloth, wouldat not 
employ a great number of men, not now employed ? — Ttet 
whole of the men aue now employed, that can be obtaintd. 

The weavers have not been always employed ?— Not always^ 

^ Have they not often ^ be^n without employment^ wi^n 

cotton-thread sold yqry well abroad? — Sometimes. /u 

.Then would it not be depirahje ^o observe the same nile^ 
as to cotton-yam, that you do with machinery ; to th^oif 
ey^ry difficulty in the wf^y of foreigners* making cloth .&-« 
That is a matter, of (KMDunQi^ill. policy which I am not: 
conversant in ; but a weaver would be sometimes .out.. of 
employment, if no yai^p%, were expoirted.^ 
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But if they had that yan^ which is now sent out^ to work 
inio cloth^ a great number would be emj^yed, that are 
lole I — When weavers are out of employment it is owing 
io the fluctuation in the demand for gooda; and that will 
^e placei whether you weave httle or much. As a mat- 
ter of general policy^ I do not think it is of much conse* 
dunce ; but I think the fluctuations would be the same, 
whether you made much or little. 

if you were to prohibit the exportation of yam, would 
^ot the necessary effect be, that a great deal of the manu- 
^ture now existing would be curtailed of the cotton- 
yams?— Yes. 

; lir the Committee understand you right, you consider 
it to be the policy of this country to throw every difficulty 
in the way of foreign countries to meet you in the foreign 
tt^ket; and, therefore, you would prohibit machinery? — 
t do not give any opinion as to the general policy: I 
mink I have given two very distinct reasons, why there, is 
a d^^ence. 

You have stated, that the prices of cotton alter fre- 
quently, very considerably : dt) you mean the prices of the 
^w material, or the manufactured goods? — There are 
great fluctuations in both. 

Of late years ? — ^Yes, very great 
. You said there were some fluctuations peculiar to that 

narkei ; you did not state what those fluctuations were. 

' ' ' ii\ < • ■ 

Are cotton goods sometimes more subject to fluctuations 
than any other goods ?— -I cannot say they are, more tiban 

rormer question. I think I said, that it was subject to 
frequent iaS. sudden variations : I am certain I did not 
say that it was subject to more fluctuations l^ian any other 




You have stated, that the laws respecting machinery 
jroii'befiev^ to be imperfect? — No, I did not : I stated, I 
fmew nothing at all about them. 

The Committee understood you, that you had, heard 
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engineers or lawyers siay so? — I hiive heard lawyers say so. 

Are you prepared to suggest any mode by which the 
laws could be made more efficient; or have you heard anj 
suggestion for making the laws more perfect? — ^If the 
machines that are intended to be prohibited frbmi e^oiv 
tation were distinctly described in the Act of Parliament, 
that would be all that was necessary; and searchers cbinf- 
petent to discharge their duty. 

Are you able to give any opinibn as to any machjbery 
that should be exported, and what should not; or would 
you confine yourself entirely to cotton-machinery?— Coi?^ 
ton-spinning machinery, and worsted and flax machinery, 
I should wish to speak to; but with regard to t^e others 
I would leave it to gentlemen who are here, and wnio are 
more competent to speak to it. 

Have you had any opportunity of knowing what is i^ 
state of the worsted-spinning machinery abroad? — Oidw 
from general infondation. 

Are you aware of any considerable contraband import 
tation of English printed-cottons into France from this 
country, in spite of the fiscal regulations? — No, I am n(ft 
aware of any thmg of the kind; I have not heard oiF iU^l 
should think there is no such thing. 

Was your information, with respect to the state of ipa- 
chinery in France and other parts of the Continent, derived 
from persons who had themselves seen that machinerj, 
and were competent judges of it? — It was so. ' ^ 

Were those persons manufacturers or makers of ma- 
chinery ? — ^They were owners of cotton-mills, and £a4 
been conversant with machinery all their lives, . " 

From the information derived firom those perisons, does 
it appear to you, that the English attisans have been 
exclusively employed in making cotton-machinery ?«i-I 
believe, from the best information I have, the greatest 
number of English artisans that have emigrated are enH 
ployed in iron-works, and steam-engine-mating. ' " !^ 

Have you formed any opinion upon the comparative 
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quantity of irork done in a certain time, 1>y apparently 
equal and able workmen in the cotton-manufacture; weaving, 
"fer instance. Do you think an English workman, in a 
certain time, will work off* so inany pieces more than a 
ibreigner t-^I cannot say any thing about that. 

Do you conceive that the firee export of what are called 
power-'looms to the Continent would be, in its consequences, 
injurious to the manufactures of this coimtry? — It would 
be injurious to us immediately^ because our oum manufactmers 
cannot be supplied with them so fast as they want them now, 
I believe, in every application of machinery to cotton 
^nanu&ctures, excepting power-looms, the effect has been 
itterely to produce the goods cheaper, not better ; but in 
power-looms^ they produce the goods better^ and also cheaper. 

Do you conceive those power-looms enable us more effec- 
tually to compete with the manufacturers of the Continent, 
although they have lower wages ? — Yes : with regard to 
wages and the price of provisions in Silesia, it is still more 
striking than in any other part of Europe: they weave linens 
for one-half of the price at which they are produced in the 
theapest parts of Ireland. 

Have you any judgment of what the wages are in Silesia 
per week? — I do not know: some are wove at half the 
price, in some instances, of the same quality that they are 
produced in the cheapest parts of Ireland. 

Do you not understand, from the information of your 
friends, that the weavers there are very skilful? — Yes, I 
tmderstand they are. 

' Some of the best weavers? — Yes. I have heard their 
^ages, and have memorandums of them, some years ago. 
/' Do. you not understand that many of those weavers are 
now employed in weaving cottons? — In Silesia, I am not 
^uite certain of that; but in Russia, there is no doubt of it. 

Are not cotton goods more generally in use, than ever 
they were before, in every country ?— The manufacture of 
linen is increasing also. 

Have you had an opportunity of seeing specimens of 
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tlie catton-m^nu&ctures of Russia tr^No, not the cottoQ^: 
I haye of the linen. , : > 

J)o you happen to know. any thing about thi^ musUB 
tradq of this country ? — Yes. , 

Do you know whether the muslina of our country ajc^ 
equ^l to the Swiss muslins?— Yes; we export there."- 

\To he contiimed^ • v 



is: 



LXXIII. — On the Insufficiency of Cast-Iron for the Beams 
of Buildings of considerable width ; as instanced in a late 
dreadful Accident at Manchester. 

"We have long considered the employment of qast-irp^ 
in place of timber^ for the beams of floors &c,, as liab}i^ 
to great objections: as, however much it may resist down- 
ward pressure, in the form of columns^ it is exceedingly 
liable to break, on being ever so little bent: and \^e 
must alwa}'s deprecate its employment for the above purr 
pose, without the necessary support of cast-iron colum^9 
at moderate distances apart ; as indeed is the case withmo^^ 
o/ the extensive fire-proof cotton-factories now built^ and 
which have generally two rows of columns to assist in sup- 
porting the floors; whereas the mill where this accident 
occurred, by an ill-judged parsimony, had only one rowjj m 
a building of thirteen yards wide! 

^^ Last Wednesday morning, the 13th instant, bet^^n 
nine and ten o'clock, the town of Manchester was throwA 
into a state of great consternation, by a rumour; that^^ 
factory in Salford had fallen in, and buried the work-people 
in the ruins. On repairing to the spot, to which per- 
sons flocked from every part of the town, it was found 
that the scene of this calamity was the mill of Mr. Nathan 
Gough, in Salford, near Oldfield-road, called ^^ Islington 
Mill," an erection six stories high, thirteen yards wide, ^d 
about three times that length, employed in the spinning 
of cotton, and erected on the fire-proof principle. Soon 
after the work-people had returned from their break&£it. 
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fttid resumed their busuiess, one <^ llie beams in the 1^ 
story of the building broke with a tremendous crash ; 4ttid 
libe arch of the floor giting way, to the extent of About 
eleven yards in length and six yards in tMth, fM with ettoh 
filial fifce^ as to carry with it about the same quantiiy of 
the other floors^ from the top to the bottom of the buildingf 
hurrying down all the work-people in the line of its de- 
structive course, and burying those on the ground-floor 
under the accumulated weight of an immense mass, of iron- 
beams, machinery, and brick-work* The horror excited in 
the neighbourhood it is impossible to describe. Two hun- 
dred and fifty persons at least, consisting of men, women, 
and children, worked in the mill ; and for some time, the 
connexions of every one of them, extending to four times 
iJiat number, were in a state of painful apprehension bor- 
deiring upon distraction. A mighty rush took place from 
the mam outlet of the factory ; and the welcome exclama- 
tion of ** I am here, and safe,** sounding from a vast num- 
ber of tongues in the joyful ears of the inquirers, as they 
a^ved on the spot, served to mingle joy with grief, and 
to produce a scene of mixed emotions, scarcely to be con- 
li^eived. 

' But now all became gloom: many ears were doomed 
never to hear the spirit-reviving sound of safety and se- 
curity. The moans of the dying, and the cries of the 
maimed-^some of them interred to the middle, and others 
to the neck, in the massive materials by which they were 
hdd^^thrilled through the hearts, and yet nelrved the arms 
of lihe gallant men who had rushed into the scene of deso- 
lation, and were employed, at the hazard of their own lives, 
in ^removing the machinery and materials, which formed a 
pile higher than the ceiling of the first floor, and under 
which a number of bodies — how many, it was then impos- 
sible to say — were buried. Some of those who had fallen 
from tiie top escaped unhurt; and one of the boys who 
was in this situation, said the descent was as easy as riding 
in a coach : but as every fresh layer of rubbish was re- 
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moved*, the- fatal effects of the aedMlent- became mo«e cuad 
more manifest ; and every individual in the reelingrroomi 
on the ground-floor, was a corpse. Whenever any. sigss 
of life remained, the sufferer was carried out to the neigh- 
bouring surgeons ; and on the appearance of each fresli 
object, a deep and involuntary expression of horror ran 
through the assembled multitudes, heightened by the 
shrieks of those who identified in that object their child 
or their parent. In the course of the day the extent of 
,lhe mischief was ascertained ; and the fatal return amounted 
to nineteen killed, and about the same number bruised 
and maimed. Of the killed, sixteen were females, and 
three boys. The sufferers were principally young womes, 
from \2 to ^ years of age; but there were three married 
women, and one of them in an advanced state of pregnancy. 
Seventeen of the dead bodies were deposited in a shed in 
the rear of the building; and during the whole of tibe 
afternoon, the parents and the connexions of the decease^ 
were passing in succession into this charnel-house, to iden- 
tify their relatives ; which, in many cases, could only be 
done by the dress, their coimtenances being too mudbi 
disfigured by their bruises and sufferings, to have left any 
traces of their original form. A more heart-rending 
scene we never witnessed. It was a day of horrors never 
to be forgotten in the neighbourhood; lightened only by 
the reflection, that the mischief might have been much 
more extensive; and that so large a proportion of the 
sufferers had no person dependent on them for support 

'^It will be understood, that only one compartment but 
of six^ of each of the five floors, fell in; and that, of course, 
five-sixths of the floors in every room are still standing. 
The whole disaster is represented to be only the work of a 
moment ; and yet a young man working at his lathe, in 
the fifth floor from the ground, almost miraculously 
escaped the fate with which he was threatened, by springing 
on the ledge of the window, and remaining in that situation 
in a state of horror and alarm amounting almost to insen* 

Tech Rep. Vol. VI. a a 
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sibility, while he viewed the ruin that surrounded him, and 
the gulf which opened beneath his feet and swallowed up 
his less-fortunate companions." 

We have copied the above account from the Leeds Met'- 
cury ; and subjoin the following additional particulars, 
from the Manchester Guardian. 

" When those persons who were near the surface of the 
wreck had been extricated, a number of hands were pro- 
cured, who began to remove the rubbish with all possible 
ifliispatch, in the hope of still finding some, who, though 
covered with the rubbish, might yet survive. In this hope 
.'"fhey were not entirely disappointed. Two or three were 
found alive, though severely injured; but the great majo- 
rity of those who were dug out were quite dead. These 
amounted to sixteen on the ground-floor, which was first 
cleared ; and one, an elderly woman, on the top of the 
engine-house, which was examined afterwards. The 
search, thougli proceeded in with great spirit and activity, 
lasted four hours ; the last body being found about one 
o'clock. During the whole time, the factory was sur- 
rounded by an immense crowd, who evinced the most 
lively anxiety for the result; and, as each successive victim 
was found, and borne away to an out-house in the yard, 
the strongest feelings of horror and commiseration were 
ihanilested by all the by-standers; whilst parents, whose 
son or daughter had been employed at the factory and had 
not yet been seen, fancied that every corpse which they 
heard of, or indistinctly saw, but were not then allowed 
to approach, was that of their missing relative. Many of 
these melancholy anticipations were, of course, groundless ; 
ihe' parties whom they sought being uninjured, and mixed 
with, the crowd which surrounded the building. Many 
of them, however, were but too well founded. After all 
the rubbish had been removed, persons who missed rela- 
tives were admitted into the yard; and most distressing 
scenes were exhibited, when these recognised amongst the 
ihutilated and disfigured corpses the remuns of tho^ 
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>vhom they had so anxiously sought. We were particu- 
larly struck with an old man, whose name we understand 
was Kay. He had a daughter, remarkable for her steady^ 
industrious, and economical habits, who had saved (as we 
have been informed) from her wages, as a reeler, upwards 
of 100/, Hearing of the calamitous occurrence, he went 
to seek his daughter, and found her a mangled corpse. 
We never saw distress more forcibly depicted on the 
countenance or in the gestures of a human being. 

" After the bodies were all dug out, a detachment of the 
Scotch Greys was obtained from the barracks, and was 
very serviceable in keeping off the crowds of people whqm 
curiosity had drawn to the spot, and who were far too 
numerous to be controlled by the police. The behaviour 
of the people was, however, so far as we observed it, 
perfectly orderly and decorous, except when, stimulated by 
a natural anxiety to see what was going on, they made 
their way into the building and the yard in greater numbers 
than were consistent with the safety of the property, and 
the due progress of the operations which the accident 
Jhad rendered necessary. 

" After the arrival of the military, the bodies were all 
removed from the factory (with the exception of that first 
discovered, which was taken away by the friends of the 
deceased). They were arranged in a stable in the yard, in 
such a manner, that the faces of all might be exposed to 
view, in order that such of them as had not yet been claimed 
might be seen by their relations ; and we believe they 
were all identified in the course of the afternoon." 

The following particulars were elicited on the inquest, 
which took place at the Angel Inn, Salford, on Thursday 
morning. 

" The first witness called upon the occasion was James 
Henry, a filer in the cotton-mill in question ; who stated— 
That he had worked in the mill about six months. That he 
did not know how long the mill had been built. That 
David Bellhouse's men were at work, laying the floor, 

A a2 
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when he was there. That yesterday morning, about nine 
o'clock, he was at work in the fifth story of the said mill. 
That he was going down stairs, and had got the sneck 
(catch) of the door of No. 5 room in his hand, when he 
heard the flooring of No. 6 room give way. He did not stop 
to make any remarks, but got down stairs as quick as he 
could. There were three men and two boys, besides him- 
*^elf, at work in No. 6. That the other floors went to the 
bottom, and a general confusion took place. That if he 
must give his opinion, there was a deficiency in the building 
altogether; that the floors were arched* cast-iron beams, 
-tod that the roof was of wood. That in the cock-loft there 
was some cotton, and a blowing-machine. That he had 
'seen 17 dead bodies — men, women, and children. That 
'during the dinner-hour, last summer, he and several others, 
*who were eating their dinners, observed that the bmldiflg 
'was not safe, as there was a crevice in the front of the mill; 
''but it was not, that he knows of, mentioned to the pro- 
prietor. That when he went to work, there was a settling 
ih the mill, and that there was a space between the flags 
and the mill. 

" John Taylor, overlooker in No. 2 and 8 in the said mill, 
stated— That at different times he had observed a settling 
in various parts of the mill, which he mentioned to Mr. 
Qough; but he (Mr. Gough) did not consider it to be 
unsafe -f, conceiving it to be merely the settling of a n^w 
buildmg. That he had seen several mills : their mill (Mr. 
Gough's) was the same, with the exception of the columns. In 
most other mills there were two rows of columns ; but in Mr. 
Gough^s mill there was only one row : that had there been 
two rows of columns, he could not say whether the acci- 

*We have seen these arched floors retioukUed, or full of holes all. over 
them, for the circulation of hot air, in the drying-stoves of the calico- 
printers at Manchester, which are several stories high ; and actually 
trembled when we found ourselves standing upon one of the uppermost 
of these floors ! — Editor. 

t We should wish to know how for these dangerous experiments on 
the safetff of these lofty buildings, and the probable loss of life in the 
individuals employed in them, are to be carried ? — Editor. 
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dent would have happened or not. Columns were usually 
placed to strengthen the buildings. 

"Nadian Gough, the occupier of the mill in question, 
stated, that, about two years ago, David Bellhouse and 
Son built the above milL The foundation is four bricks in 
length, and then three bricks to the second story; then two 
and a half to the fourth story ; and then two bricks up to 
the roof. The mill is six stories high, with an attic room 
in the roof. The roof is of wood, in the usai««.l way, with 
cast-iron beams to each floor, arched with bricks, and then 
flagged. The iron-work was done by Bowman, Gralloway, 
and Co. He always looked upon the building as safe* 
He believes the accident arose from a flaw in the beam of 
No. 6 room. The beams were laid in the wall, from nine 
inches to twelve inches. The beams, he believes, were all 
proved: the building was perfectly secure in aU other re- 
spects, except the said beam. He has seen some settlings 
about the mill, but nothing more than what is usual in new 
buildings. There might be about three tons weight of mate- 
rials upon each beam.^ The said beam was faceable on the 
exterior ; and a workman, to the best of his knowledge, 
could not perceive any thing wrong. 

*^ The jury then consulted for a short time, and found a 
verdict to the following effect : — That the deceased per- 
sons were killed by the accidental falling in of a portion 
of a cotton-mill, in Salford, the property of Nathan Gough.** 



liXXIV. — On the Preparation of Papier Mdch^, and Amber 

Famishes. By the late William Lewis, M.D» ♦ 
The Papier Mdch^ is made of cuttings of white or brown 
paper, boiled in water, and beaten in a mortar till they are 
reduced into a kind of paste ; and then boiled with a solu^ 
tion of gum-arabic, or of siee, to give tenacity to the paste, 
which is afterwards formed into different toys, &c. by 
pressing it into oiled mouldst. When dry, it is donejover 

• From his Commercium PhUosopMco-Technicwm, 

t A» the French snuff-boxes are now made. See VoL I. p, 429. 
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with a mixture of size and lamp-black, and afterwards 
varnished. 

The black varnish for these toys (of which the first 
account I have seen is in a pamphlet on drawing, &c. 
printed in 1732, and said to be taken chiefly from manu<^ 
scripts left by Mr. Boyle), is prepared as follows : — 

**Some colophony, or turpentine boiled down till^^ 
becomes black and friable, is melted in a glazed earthed 
vessel; sgid thrice as much amber, in fine powder, sprinkle 
in by degrees, with the addition of a little spirit or oil 'of 
turpentine now and then, till the whole becomes fluids 
ttien strain out the clear through a coarse hair- bag, 
pressing it gently between hot boards. This varnish, 
mixed with ivory-black in fine powder, is applied, in a hot 
room, on the dried paper-paste; which is then set in a 
gently-heated stove or oven, next day in a hotter one, and 
die third day in a very hot one, and let stand each time till 
the oven is grown cold. The paste, thus varnished, is hiard, 
durable, and glossy ; and bears liquors hot or cold." 

A more simple varnish, of great use for many purposes, 
and said to be the basis of the fine varnishes which we see 
on coaches, &c., is prepared by gently melting the amber 
in a crucible till it becomes black, then reducing it into a 
powder which looks brown, and boiling the powder in 
linseed oil and oil-of-turpentine. Drying oil is commoHily 
made choice of by the workmen ; but it seems more eligible 
here to take the oil unprepared, that the boiling, requisite 
for giving it the drying quality, may be employed, at the 
same time, in making it act upon the amber. 

By the previous melting of the amber, its nature is 
changed, and part of its oily and saline matters expelled, 
as happens in the common distillation of it. When the 
distillation is not too far protracted, the caput moftuumy 
. or shining black mass which remains in the retort, answers 
as well as the amber melted on purpose. Hence some of 
our chemists, instead of urging the distillation to the 
utmost, by which the amber would be F^duced to ^ mere 
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coal^ find it more advantageous to discontinue the process 
when the thinner oil and greater part of the salt have 
arisen ; that the remaining mass may be, in great measure, 
soluble in oils ; so as to sugply the common demand of 
the varnish-makers. 

It has generally been thought, that amber will not at all 
dissolve in oils, till it has suffered a degree of decompo- 
sition by fire. Hoffmann relates an experiment, in bis 
Observationes J^kysico-ChemiccBf which discovers the solu- 
bility of this concrete, in its natural state. Powdered 
amber, with twice its quantity of olive-oil, was put into a 
wide-mouthed glass ; and a digestor, or strong copper vessel, 
being filled about one-third with water, the glass was 
placed in it ; the cover of the digestor was then screwed 
down tight, and a moderate fire continued an hour or more : 
when cold, the amber was found dissolved into a gelatinous, 
transparent «a«s, j; 

In Dr. Stockar's very curious Specimen Inaugurate ae 
Succino, printed at Ley den in 1760, there are sundry other 
important experiments on this subject, made by himself, 
conjointly with my worthy correspondent, M. Zeigler, of 
Winterthur. They found, that by continuing a simmeruig 
heat twelve hours, and confining the vapour as much as 
stone-ware vessels would bear without bursting (the dan- 
ger of which was avoided, by making'a small notch in dbe 
cork-stoppers), powdered amber dissolved perfectly in ex- 
pressed oils, in turpentine, and in balsam of copaiba. A 
strong copper vessel, with a cover screwed on it, seems 
more eligible ; and, for the greater security, a valve may 
be made in the cover, kept down by a spring, that shall 
give way before the confined vapour is of sufficient force 
to be in any danger of bursting the vessel. Though such 
a heat as converts part of the oil into strong elastic vapours, 
and the forcible compressure of the vapour, are expedient 
for hastening the dissolution, they do not appear to be 
essentially necessary ; for, by digestion for a week, in close- 
stopped glass vessels, in which the compression could not 
be very great, solutions, equally perfect, were obtaincfd. 
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The solutions in rape-seed oil, and in oil-of-almonds^ 
were of a fine yellowish colour ; in linseed oil, gold-colour- 
ed ; in oil-of-poppy-seeds, yellowish-red ; in olive oO, of 
a beautiful red ; in oil-of-nuts, deeper coloured ; and in oil« 
of-bays, of a purple-red. It is observable, that this last 
oil, which of itself, in the greatest common heat of the 
atmosphere, proves of a thick butyraceous ccmsistence^ 
continued fluid when the amber was dissolved in it. The 
solutions made with turpentine, and with bals%m of copaiba, 
were of a deep-red colour; and, on cooling, hardened into a 
brittle mass of the same colour. All the solutions mingled 
perfectly with spirit of turpentine. Those made with the 
oils of linseed, bays, poppy-seeds, and nuts, and with bal- 
sam of copaiba and turpentine, being diluted with four 
times their quantity of spirit of turpentine, formed hard, 
tenacious, glossy varnishes, which dried sufficiently quick, 
and appeared greatly preferable to those made, in the 
common manner, from mdited amber. 



LXX V. — On Flax-steepingi and its Effects on the Colour and 
Quality of the Flax ; together with Observations on the 
Advantages of Pulling the Flax before it is too ripe. By 
Gavin Inolis, Esq. 

In our last Number, we gave two articles on preparing 
JBlax and Hemp without the necessity of employing the pu- 
trid fermentation as usual. In the first of these articles, 
the use of alcohol, for extracting the gummi-resinous mat- 
ter, was recommended to be substituted for the putrefac- 
tive process ; but in the lattet one, nothing more than afre-^ 
quent renewal of the steeping-water was found to be neces- 
sary, to dress the flax and hemp in twelve days' time, in- 
stead of three weeks as usual, and also to produce a more 
flexible and silky fibre than by the ordinary mi^thod. 

Neither of these suggestions are, however, new ; as wiU 
appear from the following excellent Paper by Gavin Inglis, 
Esq., published in the Philosophical Magazine, in the year 
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1818; and which, in justice to that gentleman/ we deein it 
necessary to republish; and trust that the judicious obser-^ 
Ysitions therein contained will, now that they are amply 
confirmed by the experience of others, possess that due 
Weight with the public, as shortly to cause the pernicious 
and unwholesome practice of treating fiax by the putrefao- 
tive process to be wholly abandoned. 

To Dr. Tilloch. 

" DEAR SIR, Straihendfy Bkachfleld, N. B. Oct. I&I7. 

"If you consider the following observations on flaxy- 
steeping worthy of a place in your valuable Magazine, I' 
will thank you to insert them. They are the substance i£ 
answers furnished by me, to inquiries made upon that sub- 
ject by G: Thomson, Esq. of the Trustees* Office, EditK^ 
burgh. 

When in Dumbartonshire in 1801, reducing to practice 
the process of bleaching by steam, I had a few spindles 
of yam given me to prepare for weaving. There was in 
the sleekness of the thread something that attracted my 
attention. Having soaked it over-night in warm water to 
prepare it fot steaming, I was much surprised at the change 
of colour, and the quantity of colonizing matter dissolved 
in the water. It was then washed, wrung, and soaked in 
weak alkaline ley, and laid for steaming over some brown 
linens. After steaming the usual time, tiiie covers were 
taken off: the yam was found to have attwied a degree 
of whiteness I had never before observed, under similar 
circumstances. It was washed in the stream so long as 
any colour came from it^ and laid on the grass for two 
days. I remember well the colour was such as to impress 
me with a strong belief that some great und important dis" 
covery might be the result of accurately following up the 
process this flax had gone through; and I immediately made 
inquiry of the lady to whom the yam belonged, who in- 
formed me she had it from a person she named in the 
neighbourhood : to this individual I made the same appli- 
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cation^ and traced the yarn to have been purchased at a 
Kilmarnock fair. 

Here the matter rested till the next season of lint- 
pulling. I had a particular wish to trace, if possible, the mat- 
ter to its source; and conceived the best plan would be to 
traverse that part of the country, from Stirling towards 
Kilmarnock. My time was far too limited ; but I saw as 
much as to satisfy myself that the secret, with regard to the 
bleaching, lay entirely in pulling the flax before it was tw 
ripe ; and I also found that this great advantage might 
again be lost, by improper watering. 

I saw the flax in all its stages, from the pulling to the 
drying after watering; and, upon inquiry, I uniformly found, 
the greenest pulled was intended for the Jinest purposes ; and 
that the ivhitest flax, after drying, had been watered in the 
hum. They weie very particular in waterings and did not 
allow it to remain so long in the water as I had been led to 
believe necessary, from the practice here ; nor did they spread 
it on the grass after watering, as is the mode in this quarter, 
but dried it all, from the water, by what is termed hutting. 

As bleaching alone was my object, my inquiries respect- 
ing the different shades of colour after watering were very 
particular ; and I uniformly found *' that the white Jlax 
(had been watered in the burn, and the dark-coloured in 
ponds dug where water could be most conveniently ob- 
tained. When I mention a bum, it must be understood to 
be a stream so small, as to require a dam being necessary, 
to receive the water into a temporary pond, to cover the 
flax*. 

The succession of clean water, I conceive, prevents the 
deposition of colouring principles (to be hereafter men- 
tioned, by washing or carrying them away), after being ex- 
tracted from the flax; which I had afterwards an op- 
portunity of proving, in a pond so constructed, which pro^ 
duced remarkably while Jlax; while the same Jlax, Jrom se^ 

* In the method described in our last number, p. 981, ^ tea49r U 
. ckanffcd every hoitr until it is no longer coloured, and which is ver^ ana- 
logous to the above process. — Editor. 
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veral stagnant ponds dug in the same ground^ filled with 
water from the same spring, was very dark in the colour ! 

In following up these observations, my situation in life 
did not then admit of experiments to the extent the impor- 
tance of the subject would have required. I shall, how- 
ever, narrate these, so far as they extended. The result 
satisfied me, that the watering of fiax must vary with local 
circumstances ; and everywhere depends on the means af- 
forded, by springs, streams, moss, or marsh, that may be 
in the neighbourhood of the flax-field, so long as the pre- 
sent mode of culture is followed : and the colour of the 
flax, after watering, very much depends on the following 
causes; viz. 

The ripeness of the flax before pulling. 
The state of putridity of the stagnant water. 
The minerals the water may contain. 
Whether it is steeped in a pond dug, or in one formed by 
damming a small stream or rill. Or, if a succession 
of parcels of flax (which is sometimes the case) be 
watered in the same pond ; where every succeeding parcel 
must partake of the contaminating dye produced by the 
fermentation of the former ones! 

In the course of my observations, I found the quantity 
and solubility of the colouring matter to be in proportion 
to the degree of ripeness; and in the Qpest, on a principle 
I never till then knew to have an existence in flax^ viz. 
iron, which may be said to abound in ripe flax. ♦ : 

In unripe flaxy I found the colouriftg matter to be soluble in 
water ; but this matter became less and less soluble, till the 
water made little or no impression upon it. The time ne- 
cessary for flax to macerate, must, in some measure, depend 
^ on the weather ; but more on the state of ripeness than 
' most practitioners seem to be aware of. 

In unripe flax, the juices of the plant are in a mucilagi- 
nous state; hence its solubiUty in water. If flax is watered 
in its unripe state, the mucilage, from its solubiUty, tends 
greatly to facilitate the process of watering, by promoting 
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the fermentation. But if the flax is allowed to stand upon 
the ground till it has attained a rusty-lrown colour ^ and the 
seed is fully ripened^ the juices of the plant are then 
changed from mucilage to resinous matter, and certainly no 
longer soluble in water, so far as the resin is concerned^ 
unless assisted by solvents. 

In this stage, instead of having a large portion of mu- 
cilage to expedite the fermentation, the resin defends the 
flax, for a time, against the effects of the water, and the 
fermentation must proceed by slow degrees; consequently, 
die time necessary to steep flax must vary, according to 
the ripe or unripe state of the flax when pulled. What 
time would sufficiently water unripe flax would hardly 
penetrate the outer rind of the ripe ; and the time required 
for the ripe, would entirely destroy the other. 

The choice, where a choice can be made, of the water, 
and the ground into which ponds are to be dug, or the rill 
or stream into which flax is to be laid, are certainly objects 
0f the highest importance, in regard to the colour, quan- 
tity, and quality of the flax. 

- That very great improvements may be made in the mode 
of separating the flax from the rind and boon, so as to 
render that process (of steeping) less offensive, far safer, 
and equally effectual, I have no doubt whatever *. But, 
before promulgating any speculative theory^ on a subject 
of such importance to the nation, would it not be laudable 
in the Honourable Board of Trustees, to cause a full series 
of experiments, on a fiur scale, to be made ,and followed up 
%y fiome persons of skill and observation ; which would 
tet the matter at rest, solve tdl doubts on so important a 
process, and fiiraish the farmer and flax-grower with such 
instructiona, that they could not err. 

* This is now done in the late Mr. Lee's patent mode, and in various 
'^ther ways, with complete success. We have in our possession specimens 
df flax, treated by Mr, Lee's channelled rollers, and afterwards merelj 
washed in warm water, then in a weak soap-ley^ and, lastly, exposed to 
ihe light of the sun for a very few hours upon the grass ; wluch are of the 
most beautiful whiteness, and have & silky lustre^ which has actually caused 
them to be mistaken, by the dealers in silk, for that article. — Editor. 
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The presence of iron in the plant was discovered in my 
attempts to bleach flax by different modes, to ascertain 
whether there existed any other principles besides muci- 
lage, resin, and oil ; in what stages of its growth the juices 
became insoluble in water, and to what extent these sub- 
stances existed ; with a view to ascertain the safest strength 
of alkaline applications to be used in the different pro- 
cesses of bleaching. Alkalies are the common solvents 
used by bleachers ; but I did not conceive them to be alto, 
gether adapted to my present purpose. I took alcohol*, 
and succeeded in bleaching, to a very beautiful whiteness, Jlax 
in its unripe state, and in its early stages ; but as the flax 
ripened, its power lessened. I exposed full-ripe flax to 
the action of alcohol, both in the liquid state and in the 
state of vapour, till I satisfied myself of having extracted 
all the resinous matter ; — still, a colour remained. I sub- 
jected it to the action of an oxymuriate, and was astonished 
to se£ the presence of iron so strongly indicated. I took 
another portion of this full-ripe flax, and boiled it in 
a ley of prussiate of potash, prepared by calcination of 
common-potash with green whins \: from this it was 
washed, and immersed in oxymuriate of lime, which pro^ 
duced a beautiful light blue» This experiment I repeated, 
till I produced, by apparently the same process, on the un>- 
ripe flax, a beautiful white-, and on thefulUripe, a fine, full, 
Prussian blue. This explained, in a most satisfactory man- 
ner, many of the phsBuomena of bleaching, which I never 
before could comprehend; and appeared to me a most won- 
derful work in nature-*-the formation of a metal in the juices 
of a plant, whose existence was not detected, by the same 
means, in the same plant, only from fourteen to twenty days 
younger, than where its presence became so manifest 1 
Tan also exists in flax, and is very soluble in water. 
In steeping flax, the water in the pond becomes impreg- 
nated with tan. The process of fermentation comes on, in 

*As is now^ recommended by M. Delisle, in the Article published in our 
last Number, p. 279. 

f Or furze* 
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the progress of which the iron is acted upon. The iron 
and tan combine, precipitate, and foitn an almost indestruc- 
tible dye! 

ThiLS, by inattention to the steeping of flax, the labour and 
expense of bleaching are greatly increased; and the linen 
loses much of its strength and durability, by the necessary pro- 
cess of bleaching and destroying a colour, which, by due care, 
might have been prevented from ever Jixing itself 
' With esteem, I remain, Dear Sir, yours sincerely, 

Gavin Inglis. 



LXX VL — On a new Sawing-Machine, to cut Standing Trees. 
Invented by M. Hacks. — From the Report made to the 
Society of Encouragement, of Paris. By M. MoLARD,yww.* 

JVI. Hacks, an ingenious mechanic residing at Paris, has 
invented two machines ; the one to cut down trees whilst 
standing in the forests, and the other to square 'them 
into planks afterwards. 

These two machines were ordered by a Proprietor of 
land at New Orleans, who exports timber; and, before 
sending them away, an experiment was made, before the 
Committee of the above Society, on a piece of oak-timber 
18 inches diameter, which M. Hacks placed in a position 
convenient for the purpose, at his manufactory. 

The idea of cutting down trees with the saw, in place of 
felling them with the axe, is not new: there are in the 
Conservatory of Arts &c. several machines invented for a 
similar purpose. The saw for cutting piles under water, 
which is frequently done in the public works of bridges, 
canals, and dykes, in order to level the base on which the 
caisson for building the bridge is to rest, is nearly on the, 
same consti*uction ; but it is requisite that machines for the 
purpose of cutting down trees in a forest, as well as to 
square them there, should be easily transportable, and be 
fixed, with facility, close to each tree, wherever it may be 

* From Ann, de Vlndustr, Nat. et Etr, for April 18«S. 
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situated. The sAws invented by M. Hacks are composed 
of two distinct parts ; — the saw, properly so called ; and a 
frame containing machinery, to be turned by the power of 
men; — and these contrivances appear to us to iJe all that are 
necessary. 

We shall only explain here the mechanism, and the 
operation, of the saw for felling trees. 

The saw used for squaring the timber (which, however, 
we regard as being of less importance than the former) 
only differs from this, by an arrangement which allows it to 
work in a vertical plane, that is to say, perpendicular to the 
direction of a tree lying on the ground ; whilst this works 
in a horizontal plane, or nearly so. 

As we have before stated, a piece of oak 18 inches dia- 
meter, and consequently 324 inches square, placed ver- 
tically in the earth, was repeatedly cut through, at difiereht 
heights, in three minutes and a half. The machine was 
impelled by two men, the handle making 30 turns in a 
minute ; and as this velocity was doubled by the toothed- 
wheel-work, the saw made 60 backward and forward 
movements, and, consequently, 120 cuts in the same time; 
and we know, that the teeth of a saw intended to cut wood 
across are sharp, and equally inclined on each side, so as 
to cut both ways. That part of the contrivance of this 
machine which appears to us most effectually to accelerate 
its labour, is a kind of oscillatory motion which the saw 
has given to it, in its movements backwards and forwards ; 
and this prevents the saw from coming into contact with 
more than one part of a tree at the same time, whatever 
may be its size, instead of performing its labour in a direct 
straight line; and the effect of this is, that the saw-dust 
is more easily thrown out, and the saw-teeth do not re- 
quire to be entirely disengaged from the wood in order to 
clear them of it. Another excellent result is, that the weight 
which gives the progressive movement to the saw, produces 
a better effect; as thereby that undulating cut is prevented 
which is always observable in sawing by hand, especially 
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ilKbe^ tbe wQo4 is ^ardf and the tee^ of the lE^lkw- ue 

We likewise agree with M* Hacks, thai the ^c^v^y^u^ 
of his machine in^ tbQ forests, and pUcing it o^ar ita^ 
|r^e, intended to be cut down, is not attended wj#i./B^^ 
:gf»9\ ^^iffi^V^Uy; ^ it can be taken t^ pieces andput tpi» 
j^ed^er again with the greatest facility, tb^ weight qCxip 
.fMoi^pi^f^ e?^ceeding wljiat one or two men, may €^ily carry. 
.The placi^ig.pf the machine horizontally ptxx^t is not abso- 
Jl^tely ip^pessary; bvuk it is requisite, in o^^i* that i^ Joaay 
2fX pi^9I\^lyi that the p}ane of the saw should exactly 
^[^fUll^de with that of the crank-rod; and.thatthe whpl^ 
be^.syf I^aced as to avoid any accidents^ which might 
Wtpfii.^^^^ the &lling of the tree, lyhifc^ also must 
}^ propf^rly supported until the machine is withdiawp. 
^^Hacks thinks that it will not occupy more thaKi teijii 
qif, ti^relve minutes to erect the machine, even in situa- 
^ns ,that are somewhat, unfavourable. The expe^dment 
(A^e with hi^ first machine Jbavii^g completely answ^^ 
ibe ej^pectations of the person for whom it was made, h^ 
q^eved two others, a lap*ger and a smaller one, for the 
purpose of felling the larger, as well as thig smaller tisees. 
£[^ has also made two others, of the same dimensions, for 
squaring timber. The long experience of M. Hacks ip 
th^ art of cutting veneers rei^dered him pecuUarly weU 
qpalifi^ for constructing these machines; and their e^es- 
cution corresponded with the excellent arrangement of the 
mechaiiism. 

The forming of the models for those parts of the ma? 
chine. which are made of cast-iron has raised the prices- of 
those first made rather high; yet even now they can ac- 
tually, be had for 2000 francs, including the whole of the 
machinery of the saw, .wheelr work, &a 

This maqhine (see Elate VL Fig. 2) consists, first, of 
a fixed base, ABCDEFGH, pliaced horizontally near 
the tree, I, which is to be sawn through: the surfaces of 
the pieces of wood BC, and FG, are covered with iroi^ 
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bars, J, J, &c. whose upper surfaces are made smooth usAA 
flat ; the frame, AH, has two upright posts, KK, which 
Mpport the roller or barrel, L, and the pulleys, L'.— . 
Secondly, of a moveable frame, MNOP, whose two sides, 
MN and OP, have underneath them bars of copper, which 
*»lide upon the bars of iron, j, of the fixed base, and thus 
render the movement more free and easy: these two sides 
descend, and embrace, on the right and left, the pieces of 
wood of the base, BC and FG, in such a manner, as to 
compel the frame, MNOP, to move parallel with it. On 
this frame are fixed, obliquely, the four iron-guides, abed; 
and against the side, MP, is fixed, horizontally, a slight 
frame, efg : a cord, ft, passes along the end,/, of this frame, 
under the puUeys L', and is wound,' on each side, around 
the barrel, L ; a weight, Q, is also hung to another cord 
which is passed around a groove made in the periphery of 
the wheel, R, which is affixed upon the barrel, L, and by 
its action forces the moveable frame, MNOP, continually 
towards the tree, I. — Thirdly, the saw-frame, ST, acting 
between its oblique guides, abed, receives its backward and 
forward movements, through the intermediation of the 
crank-rod, X, which is affixed to if by a joint at x, ' 

It follows, from these various arrangements, that, by the 
alternate movement given to the saw-frame, and, conse- 
quently, to the saw itself, by the weight Q, the saw is con- 
tinually urged towards the tree, whilst it acts upon it, by 
its oscillatory movement, between the oblique ^ides abed. 

The construction of the wheel*work which actuates this 
saw, is very simple : the frame, formed as is shewn in Figs. 
8 and 4, has a horizontal axis, t, made of iron, having' 
two handles, *,ft, to turn it by; and' in the middle of it, the' 
cast-iron toothed bevel- wheel, L This wheel drives another, 
0, but whose diameter is less by one hal^ mounted upon the 
vertical crank-axis, m. Fig. 6. A cast-iron fly-wheel, w, 
weighing about 2001b. is affixed upon the lower end of 
tins axis. All the bearings of the neeks, or pivots, of these two 
axes are made of lignum-'vittB; M. Hacks, knowings from 

Tech. Rep. Yo\.\l. bb 
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9Mpenencef the great value of this wood^ in requiringf Jifom 
its enduring property, a less-frequent application ^grease to 
ihe pivots^ than when the bearings are made of brass, as usuaL 
The velocity of the wheel, when turned by men, is about 
Ihirty xevolutions in a minute: the crank-axis, owing to. the 
leaser diameter of the toothed-wheel^ <v upon it, makesi 60 
tums per minute; thus causing the saw to make 1^ cuts 
in that time. 



LXXVII. — On some of the Plants of Brazil, from which 
. .Fibrous Sulstances may be obtain^. By Dr. Manoei. 
Arruda da Camara *• 

CABOa, Bromdia Tariegata:-— ulm«d: Cent PkmL Peru. 

7hb description is taken firom my Centuria of the genera 
and species of new plants of Pernambuco. 

Class, Hexandria: — Order, Monogynia:-— Division, 
Flowers complete. 

^ Gen. Char. Calyx superior, and tnfid. Corolla, tripf^ta- 
lous, with nectariferous scales at the base of each pietal. 
iPruit, an umbellate, trilocular .berry. 

Section 1st. With flowers discrete, ov aepacatod^ v 

Spec. Char. Leaves ciliate, spiny^ stained with tiWDS- 
varse green.and whitish marks. 
. Nat. Char. No stem. 

. Leaves, radical and few (from S to 7), from thicQ to six 
^€|t long, channelled, revolute, and spiny^ green in die 
.interior or convex surface, and stained with transverse 
whitish marks on the exterior or convex surface. 

Ifhwets. The stalk two feet long, flexuose and. ijmost 
spiral, with alternate scales without thorns; the spike sim- 
ply the peduncle or flower-stalk shoiA. Bractea^ .wiiall« 
the floral leaves .sin^ple, and at ithe foot of eaehflowes^ttalk* 

Calyx, monophyllous, wiidi obtuse indentation^' Ijglfid, 
tubular, of a blueish-purple colour, obkmg, obtuse^ «rect, 

'^ ♦ Prom his *' Dissertation upon the Plants of JBraiil," pUbMAed at 
Bio^ Jandro, in 1810 » and xe-piOilifihed heie, ki Kostar's TraveU in 
Brazil, 1817— This subject isli^cpme highly ipjl^f ting .^| t^ ^l^'^' 
i^lidi our intetcourse with the Brazils has become so gre&tlif extdoed. 
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with nectariferous scales at Ae basis: from the middle of 
each petals to the bottom^ is a channel, which sheaths a 
single fllamelit of the stamina. Stamina, consist of six 
filaments inserted in the receptacle; of these, three are 
idtemate with, and three are opposite to, the i>etals: of the 
last, the bases rundown the grooves in the petals, and fix 
Aemselves m the receptacle. Pistil, consists of one- fili- 
form styl6, with a single stigma. PERiCAai?, an ovalt 
pointed berry, somewhat angular and umbellate, nearly the 
sisfe of an olive. 

The plant is to be found in the sertoens of Pemam- 
buco, Pariaba, Scara, and principally in the Sertam of 
Cariri de Fora, and Pajau, and upon the batdcs of the 
River St. Francisco. It blossoms in the months of Joly, 
August, and September. 

VS£8. 

The leaves of this plant are composed of two segmented 
one exterior and convex, the other interior and concave: 
the former is more compact and hard, the latter is thinner: 
between them is to be fotmd a quantity of longitndihal 
fibres, of die same length as the leaves, fixed in a juicy 
pulp. These fibres are strong ; and from them cordage 
may be made; and even coarse doth, if care is taken in 
preparing the thread. This may the more easily be done, 
from the enormous quantities which nature affords without 
the aid of cultivation. The inhabitante of the banks of 
the River St Francisco weave their fishing-neta of diese 
fibres. 

There are two methods of obtaining the fibres of die 
Oofod. 1st, Having taken the leaf from the plant (which 
is easily done), the convex side of it should be cUpped^ at 
the bottom, with a knife, and with the other hand the fibres 
pulled out; some force being necessary. They will bring 
with them a quantity of vegetable liquid, with which the 
pulp is soaked. For this reason the above manner of ob- 
taimng the thread is called eiiiuarpcarod,' to sweat the carodJ 
The fibtes which are thus extracted are green ; and it is 
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necessary to washthem, for the purpose of cleaning thenvi: 
Sdly^ The leaves being taken from the plant» and tied up ip 
bundles, should be thrown into urater^ where they muist )^ 
allowed to remain for four or five days| then they should 
he taken out, to be beaten in bunches, that the hammer/i ov 
mallets may not cut the fibres. This operation will not be 
sufficient to separate them firom the pulp; but it will b^ 
necessary to tie them up again in bundles^ and to steep 
them for two days or more, at the dose of which time th^ 
boating should be renewed. They must be yet a third tv^f^ 
put into water, and beat After this the fibres a^ usually 
obtained clean ; and they should be woimd up and .braided, 
tbiit they may not be entangled. > ; ' : c/ w ryij 

y J have observed .tha|;i by beating the leaveai and.l^us 
bruising them before they are first put into th^ wdsi^it^ 
colour is much diminished. If the fibres which are obtaoied 
liy reach process above mentiomed are examined* X% wiU.b? 
found that those which have undergone the, figrst s^ 
steonger than those of the second; but. mure labowiajne- 
cessary : the difierence, however, will .not. be experie9C(^ 
i^itbe; fibre is bruised before it is steepe4> because ihis 
c^ration accelerates the ntoceration, Th^JHre ffjhi^ Iff^ 
that of any other plants is subject torot^ if . it is ^Uloj^etji^fp 
remain under water for any considerable time* .< i<. 

. inThe expense of obtaining the thread which, is. extracted 
by .the first process, 4»nnot be calculated with.exactnesii^ 
jiQoause it entirely depends upon the expertness of Aie per- 
sons who perform the work ; and this again dependsmiiQii 
liabit And practice. I have purcluisedjt at^ 1 ^ ms^ \per 
ittroba, o{ S2\h.ii or. at, Hid. per lb\, .. . ., <> .1 ., .i ...^ 

.>. Itis not necessary, as we have before mcntii^^^ic^^* 
tinla^ &e plant:, .many les^es of land sm ^v^i^d, wjytdb^,}^ 
^ad .there are situations which are eo compiAtely^ayerspri^ 
with it, that . the. ground cannot be passed ^ver, ; Tlii^,Q9- 
durstin many parts .o£ Camiatau, .^nd of C^riri de £lVf(^: 
Iptoth, these places are in the captaincy of Paraiba.. ^ ^^ 
^eaeiI^recomiwi^ndi*e ^tot ^ ^h j iiy Ql vfmP^^^Pmk^ 
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riii^pUrj^os6'6f ext^alctth^ thfe fibi^fe ;' for they are the ne»i* 
iift to the cdairt, ahd ^hc!re are ' good toads to them, by 
triiich'khfe prodace maybe 6arri6d in carts and \<raggo^; 
Jtilthoagh the cdroh is long-lived, still mafty leagufeii of this 
fandk^ *iehich were covered with it* have been laid waste by 
the fires, which mischievous pei^ons, sportsmen, and ^tett 
tfiie owners of estates, annually occasion. It is prbbaj^le 
that even the remaining c?arbi-grounds will be destf byed; If 
(jrdvei^ment doeii not take sotne iheaSures to prevent a cidri- 
tintiance of such practices, by issuing penalties against the 
incehdaries who destroy so tiseful a plant ' u' : j 

CRAUATA BE REDE, Bromelift 8i^enaab^-«^^mi(i.Ca»>l./>/a]U.lVU 

tCJLAss, Hexatldria:-i-ORnER, Monogyhi^:^-DmiiiN, 
JlbWeri coniplete. ' 

' Gtn. CKari Calyx superibr, and trifid. Corolla tripeta* 
I6us, with n^ct^riferdus scales at the base of each petti. 
Fruit, ah umbeDiite trilocular berry. , i 

• 'Sfe^c/ibft'^. *WftWthe fiowcfffll unfted by the receptacle*, 
'or berrieii; tinlted in one. --^ »- 

'' ' Spee:fMr. ''litevAli i*dical,'<ffliate, serrated; the berti^A 
B^e tmited hito dne p^risittiida} 'fruity the braetete long, fan;^ 
bribate; covering tMflroit. 

Nat. Char. Ntn litem. 
^ liEAVEs, radieftl,'(6rtd niAtty flhom S to 9 feet k>ng, ^ne- 
ineh^and^a-half #idej*^annelled$ the edges ciliate, spinj^, 
airh-tidoured oh Ite ' eonvex; ' ' and green dn the conoit^fe 

Flower^. Thcl'^Bt,a'£b6t-and4-half long, wiA altei*- 
nate leaves; the flowers of a blueish-purple cokmr, withthb 
iefce][^tacl^ ' nhitW: ' ' ' CaitIx, monophyllous, with obtuse 
iUdehtatidn^, tHSff^ 'liiri^t Corolla, tfipetalous, tubidcif, 
^^ei, obtuse, 'bltili'f' each petal hite, at the base, nectarife- 
i*ous scales. STAirtK'A, consist of six filiform filamerttsi, 
fliree alternate and three opposfite, fixed to the receptacle ; 
and of oblong, bilocnlal^ anthers. Pistil, consists of <m& 
fiBlbiih istyle, Wi& a single dt^ma. ' Pericari*, a trilotmlbr 
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berry, united by the sides to the other berries^ which alto* 
gether form one pyramidal fruit; covered^ having long im- 
bricate bractese. The seeds are of the size of a grain of 
maize, fasciated. - - 

The plant is to be found upon the coast of PemambuCQ^ 
Paraiba, and Rio Grande ; it does not extend into the inte- 
rior more than ten or twelve leagues. It is commonly caDed 
crauatd de rede, or net crauatd, ; because the inhabitants of 
ibe parts in which it grows make their fishing-nets of its 
fibres. It blossoms in July and August 

This species of bromelia is new. The fruit of it is similar 
rto that of the bromelia ananas^ being, however, smaller ; the 
berries are less juicy, and of a disagreeable taste ; the 
bractese are three inches in length, erect, and placed one 
over the other, in the manner of tiles, so as to cover all 
the superficies of the fruit. I took its specific name of Sa~ 
genaria from the circumstance of its fibres being used by 
fishermen for making their nets. 

The fibre of the plant varies in length firom three to 
height feet, according to the greater or lesser fertility of t^e 
fland : in dry land, it is short, fine, and sofi;; in good land, 
^t is longer, but likewise thicker, and rough. The strength 
of it is great, the following fact proving that to be the ca9e. 
Upon the wharf of the city of Parabia, there is a rope made 
of this fibre, which has been in use djaring many jearSi for 
the purpose of shipping the bales and chests of sugar: wiA 
the same rope the anchors of a line-of-battle ship were 
likewise shipped, which had been left at Paraiba by the 
'ship Aguia : they were intended for Bahia, and could not 
he raised by hempen cables of greater diameter. 

It is with difficulty that this kind of fibre becomes white 
by the common method of bleaching, which proceeds from 
a certain natural varnish (if I may be allowed so to cidl 
it) with which the surface is covered : it does not rot so 
easily as other kinds of fibre, when soaked in water. From 
this property, the fishermen prefer it for their nets; but, 
notwithstanding the natural varnish of its coloured parts. 
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the fishermen increase its pawer of resisting the watei^ 1^ 
tanning the threads of their nets with astringents whiek 
they obtain from various plants, such ajs the bark of the 
aroeira and of the coipuna ; and for this purpose the netifi 
are steeped for some time in a decoction or infusion of 
these barks, as is practised in tanning in general. 

From these qualities, I am persuaded that the fibre is 
well adapted to the manufacture of cables and cordage; 
and the specimens of cloth and one pair of stockiogB 
(which I forwarded to the Ministry), Nnade of it, indicate 
the possibility of manufacturing sail-cloth from it; and ^ven 
finer cloths, if improvements were made in its preparatioa; 
but these are, at present, entirely disregarded. 

The leaf of the plant is composed of two ligneous plate3« 
one convex, and the other concave; and also of a quantity 
of longitudinal fibres inserted between them, and united to 
each other by a juicy fecula, but sufficiently attached to 
prevent them from being disengaged by the hand ; there- 
fore they can only be extracted by maceration. The plant 
is rooted up, which is done by means of a forked stick, and 
is called desbancar. The leaves must then be taken firom 
the stem, and the thorns must be taken off; which is easOy 
done, by separating die spiny edges with a knife. The 
leaves being thus prepared, are steeped in water for aboiit 
a fortnight The maceration is known to be complete^ 
when the outside rind, and ligneous bark of the leaves, ate 
sufficiently soft to be pierced by the nail. The leaves are 
then taken out of the water one by one, and the base of 
each of them is opened till the fibres appear: the rind of 
each surface must be secured with one hand, that, with tiie 
Qther, the fibres may be pulled out; and even then they 
will be removed with other substances attached to them 
For the purpose of being cleaned, they must be braided, 
and again steeped for one day, and then beaten with mal- 
lets upon a bench, and the maceration and beating must be 
repeated until the fibres become clean. I have paid for 
each arrola of it 1920 reisy or 4J. per lb, : but the usual price 
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at which it i» sold is from 120 to 160 reis, or 8d. to 
10 d. per lb. 

ANANAS MANSO, Bromelia Ananas. 

ClasSi Hexandria: — Ord£R, Monogynia:— ^Diyisiqn, 
Flpw^rs complete. 

The use which is made of the ananas at our tables is so 
we][l kiuown, that it is unnecessary to speak of it further; 
therefore I shall only mention the purpose to which the 
fib;*es of its Jeaves may be applied. This I discovered in 
1801| when I was directed, by a Royal Order, to make in- 
quiry ,into the fibrous qualities of indigenous plants. / 
fowndy on comparing the fibres of this with those of all others, 
thai they were the strongest and thejmest; and tliat tliey were 
adapted to the mani^aciure of cloth, even of a superior 
quality J''^ I took the leaves of two of these plants, which 
weighed 14:1b. I beat them with mallets, washing those 
portions which had been beat : they yielded rather naore 
than one quarter of a pound of thread. The operation 
lasted nine hours, being performed by one man. It is 
bleaclfed with great ease. The ananas may be produced in 
almost all kipds of land : it will grow in a sandy soil« and 
still mpre does it flourish in that which is argillaceous: the 
SUU) does not destroy it, nor is it injiured by rain ; no insect 
attacks it. Each shoot multiplies so largely, that, in. a 
short i^^ie, the space, which has been at first left between 
eaqh plaint, }s soon filled up. After a bed of ananas has 
onqe Ipec^n planted, very little care is required to keep it in 
orde^i:.. \ have known some which have existed sixteen 
years, without requiring to be replanted. An excellent 
beverage may be prepared from its fruit, by fermentationf • 

* We have been informed by an intelligent friend, that, in the West 
Indies^ the fibres of the leaves of the ananas are commonly used ' for 
thread ; and that threads, of various degrees of fineness and coarseness, 
xnaj be drawn from a single leaf. — Editor. 

t BoHngbroke says, in his " Voyace to Demerara," &c. p. 91. " that it 
is a common thing to feed swine with pine-apples. My astonishment 
was increased, when our conductor took us to a large trench, fifly roods long, 
ind twelve feet wide, which was absolutely filled up with pine-apples : 
they 10 completely overran the estate at one time, that he was obliged 
to root them up, to prevent their iarther extension." 
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The oil which is obtained from the pulp of the- fruit, i&- * 
easily separated from it, by means of fire : thirty-two cocos 
produced me ITlb. of oily pulp; Mid these atfForded me three 
pounds of pure oil. It is fitted to other purposes besides' " 
.that of food, for it serves to gite light; atid mixed "with soda, 
it yields good soap, white and hatd; One hundred ccteos '" 
give one Canada of oil, of the canadas of Pernambuco. So y 
that each coco costing 10 r6t5, a canaddmay be obtained tot ' 
1280reis,OT7sAid. *^' ^ ^ ' ' 

From the fibre of the outward rind 6r huisfk cf^the coe6, ^' 
which is called cairo^ may be. made all kinds of corda^ie ; '- 
even cables are manufactured from it. 

At Pillar, upon the Island of Itamarica, the persons who 
are in the habit of preparing the cairo dig holes in th6 ' 
sand, below high-water mark, and bury the rind of thfe ^ 
coco for several days before they beat it. I suppose thiid * 
method is resorted to, owing to the want of a running stream ' ' 
to steep the rind. * 

The rind of forty cocos produced me 6/^^. of cairo. ' The* '^ 
annual produce of the coco-groves of Itamarica is 360,000"'* 
cocos, more or less; and according to calculation, these ar^/' 
capable of yielding 1680 arrobas of prepared cairo. Th6'''' 
Island of Itamarica is three leagues in length, and the co^st ' ' 
only is planted with coco-trees^ and if these are thus pro- ' 
ductive, what might not the coco-groves yield, which ^^teiid ' ^ 
along the coast, from the River St. Francisco to the Bar of '^ 
Mamanguape, a distance of 94 leagues, all cultivated with "' 
coco-trees? ^'' < 
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LXXVIII. — On a Mode of Communicating with VessfJ^^ 
stranded on a Lee^Shore, Invented ly Capt. C.C.Dansey, . ; 
Royal Artillei^.* — with figures. 

Sir, Woohffich, Feb, 28, 1822. 

I BEG to submit to the Society for'the Encouragement of 
Arts &c. the outline of an expedient for facilitating com- 
munication with vessels stranded on a lee-shore, or under 

* From Vol. XLI. of th6 TrknsdttidHs of the Society fbr the ]^n- 
couragement of Arts, Manu&ctures, and Commerce. — The Society voted 
its Gold Vulcan Medal to Captain Dansey, for this valuable invention. 
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other circumstancefl where badneBS of weather renders the 
ordinary means impracticable. 

A sail of light canvas or hoUand (being cut to the shapei 
and adapted for the application of the principles of the 
flying kite) is launched from the vessel or other point to 
windward of the space over which a communication is re* 
quired; and as soon as it appears to be at a sufficient di9» 
tance, a very simple and efficacious mechanical apparatus 
is used to destroy its poise, causrug it to fall immediatelyi 
but remaining still attached by the line, and moored by a 
gmall anch(»r, with which it is equipped. The result of the 
experiments which I have made with a kite of sixty feet of 
suriGEice, has been, in a strong breeze, the extension of a line 
weighing sixty pounds, and measuring three hundred and 
fifty yards in length, and one inch and three-quarters* in 
circumference ; and at another time, the extension of a line 
weighing thirty-seven poimds, and measuring eleven hun^ 
dred yards in length, and five-eighths of an inch in cir- 
cumference. 

Being aware, as well from public documents as from my 
own experience, of the value of expedients for the purpose 
in question, I am desirous of giving publicity to mine 
through the medium of the Society of Arts. I am pre- 
pared to exhibit die detail of the apparatus, and to illus- 
trate its application by experiment ; and, if the Society of 
Arts shall think it worth their while to obtain a report 
upon it, and that report be sudi as to render it worth their 
acceptance, a pattern of it, witii the necessary drawings 
and description, shall be at their service. 

I am. Sir, &c« 
To A.AUnn, Esq. See, C. C. Dansey, CopL Royal Artillery. 



Description of a Kite and Apparatus for obtaining Commu» 
nication with Fessels stranded on a Lee-shore^ or otherwise, 
where badness of weather renders the application of the 
ordinary means impracticable. 
The kite, Plate VII,* figs. 1 and 2, is a sheet of hoUand, 

* This Plate will be given in our next Number. 
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exacdy 9 feet fiqmure^ extepded by twe «pfit8, ^ itlundard, 
aOj placed diagonallyi and the cross^iece^ bi, at right- 
angles across it, and intersecting two sides of the square 
at 7 from the angle to which one end of the diagonal spar 
18 fixed: by this means^ that part of the sur&ce of the 
square which is extended by the spars, forms a figure of 
about 55 square feet of ^ur&ee^ composed of two triangles, 
one right-angled and one isosceles, which is a very con- 
Tenient shape for a kite ; and the part of the square not 
extended operates as wings, c c, to steady it in its flight. 
At two points on the diagonal spar, about 4- of its length 
firom the head, and the same from the bottom, two lines 
are attached; the upper about 4 of the length of the kite, 
and the lower, |. of its length; which, combined, form the 
belly-band, gg. Fig. 2 ; and the line which is to retain the 
kite is attached to the point of their junction with each 
other, k, as seen in the plate : also, when the kite is large, 
and there is much wind, as many intermediate lines as may 
be thought necessary, to strengthen the spar, may be added. 
The tail may be 5 or 6 times the length of the kite, and 
its weight must be proportionate to the wind ; but if its 
bulk be much difiused, and so arranged as to admit of the 
uniform and constant action of the wind upon it, it will be 
displaced from that position which is most favourable for 
steadying the kite ; and if much concentrated, it will acquire 
a violent vibrating motion^equally destructive of its function. 
The best appears to be one formed of a double cord, whq)- 
ped, at equal intervals> with packthread, so ^s to form a suc- 
cession of loops or eyes, into which pieces of wood are 
thrust, in order to give the requisite weight : seeffy Fig. 2. 
The kite above described has, in a strong breeze, extended 
1100 yards of line, |- of an inch in circumference; and would 
have extended more, had it been at hand. It also ex- 
tended 360 yards of line 1^ inch in circumference, and 
weighing 601b. The hcUand weighed S^lb. ; the spars, 
one of which was armed at the head with iron spikes, for 
the piurppse of mopring it, 6|:lb.; and the tail was five 
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limei'its lengthy toatpOffed ef Sib. <tf^^ rbp^; ieitoJA' I4Ibi of 
elm plank ; weighing tdg^itbM 2eib. Thus ftr,'^(JthMg 
more duud the well-knowto projpeity offlie flying kit^l' tad 
its power, developed to a greater extent, perhafjj^i^^^Aafi^fi^ 
often been practised, ari^ involved; and to rendbi^^Uflt 
property and power available for the purpose in^tpiesHichi, 
an apparatus has b^en* contrived,' y^hUh enables liios^iJb 
windward to destroy at will the poise' of the kite^ and tsdM 
its immediiite fall (without, however, detaching it front tltdr 
line) ; and those to Reward, to restore its pc^se; and etROi 
its immedikte aii(3ent. ' ne: 

- *<^The' apparatus now t6 be di6seribed is that whSch'ha^ 
.h^Ti'ixi^d utrith a' kite of the above-mentioned d^^nlsiohi' 
Ir consists of foUi^ parts, which, for the sake' 6f "di^tinctibtit; 
may be designated, the ring, Ae catch, the strikihg-bai; 
. and the Wedge ,* fondling the apparatt»iVm>T%.S,' ^dilre 

• niesitengen ' ''.' "' '■'■"■'^ 

•Thefitisrt is a strong if 6ri-i*ing,o, of ibout 1| itich m dii- 

• metei*, having fotii' i^brds, 18 inches or 2 feet long, fiked it 
equal' difi^ance^ cm its circumference; aM all' joined to^ 
gether at about 3 inches from the ring, and attached 'to ffi^ 
kite (at the extremities '6fHhdse lines which are to regtd^ 
its poise) by the others; The catch, Fig. 4, is tnadfe frbni^ 
piece of tough strong wood, 6 inches long, and t incK'fii 
diameter. It has two saW-tets, at right^ahglei^ to e^'cBt 
other through half its length : &er^ l^ ^ hbl^, ^boitt ^Hi^ 
in diameter, beginning in d^ cdhti'e 6f '^e end oj^jiUi^ityf 
to where ttie sow- cutd' begin,' {^^siSb^ ilbdtii Slnehesf dlo^ 
its asiB^and then obliqutfy td%he iiiiyfd6b; iii^hkih^it m^ets ftt 
about i an inch beloW'th^ienA of thie saW-Cufts. Thi'du^' 
diiftiioie^the line of tlie-k$eb,^j passeis ; and itiJs fixed In ^ 
within about a fathoin of the'erid which is the sidb bl^ifi 

• the saw-cuts, and so thatth^ x^atch canndt ^Hde >itli^ 
one way or the other. The wedge p. Figs. 6 aiirfT, Hi 
about 2 inches long: it has ei^t faces, and its transverse 
section would be ■ a four-pointed star. It is fastened, by a 
cord at ita thiefc eiid, to> the dbtds tf tb^ ring ^erb tKify 
meet. 



To fnrepare the kite fcr^ its adeent^the ring>ia placed 

of%x that end of the catch where the saw-cuts begin {whidh^ 

it will be observed^ have divided it intx> four equal-sized 

&ngs, whose inside surfaces exhibit eight fiuses to corre^ 

spond to those of the wedge) f and the wedge pis placed 

within the fangs or. double cleft, which it wiH extendj so 

that the ring is caught in a groove which goes round tha. 

whole circumference of the catch, and cannot be taken off 

again, until the wedge is removed. Therefore it appears^ 

from the manner in which the kite has been described to )bd 

attached to the ring, the ring to the catob, and< the catch 

tp the line« that the connexion between, the. line and. the kite 

i^, complete, but ready to be brokea by tlie^remoi^al.oftth^ 

w^dge; w^iueh would .^ow^ the fk9gs< off the.catch tOt^n-l 

tffict,. and. t)ie ring tp. pass. over d^m and tie disengaged* 

Tha messenger,, sheixm in isection i, Fig. \ 7, is a hollow «y<» 

Under of strong wood, about 6 inches long ; and its interior 

djiapneter about I4 inch; so as to pass ireely over the catch ; 

^pd has a small s^il rigged upon it, . perpendicular! to. its 

a;ijpis» When. it ia required to. lower the kite^ the line ia 

passed (through the cyUnder o£ the messenger, anddhe 

ly^ijid takes it rapidly up to the Js)i,te,: when it comeei upoil 

tb^ .catch, itpaetetp wW^ the: striking-ba«, ^. (an edge»vieiFiOif 

)fMcb is r^prese^tQd,.Fig,,^,) Mfhich paasesi across the small 

Wd.of |he,w^dge, through .wft pf the sa^-cuts, and.forot? 

jegts, on. each sid^i obputriia^ ineh^bfeyondlt^ sur&oe^ iThe^ 

y^l^nce of^the.^ofji^ ^ith,wh^h,:the messenger meetaibe 

b9Jri'dii^«s qut th^,w«4gfb^; by fsJlo^Ring^the ftngs of/the 

c^tch to collapse, di4^fig^g^9 the mg. The oonneidogi.wilfai 

^e.b^Uj-baqdtis t^ ^Wokea» and the cord, e^ remains al« 

tached tq the grapnel, ds, the 1^ >^nd wedge remunipgr 

pendent from the b^Jyrband,'as-i, i'ig. L The centm^of 

auspensiojDi being thui^j trans&cred to. the head of the ^ite^ 

Us rapid, descent is the necessai^ ccmsequenoe. 

Jn . (he experiments that Jbave (been made witb a ^riew <d£ 
gaining communication with a lee-shore, und/^rHtfi^.stip* 



360 Dmsejfs Mode of Communicuikin 

Fig. 1| consisting :of foor spear-ghaped iron-spikes, was 
fixed to die head of the kitei so as to moor it on ita€d; 
tad| in this ^aaergeiicy, the attempt of some oHe ta gjtt on 
shore^ along the liile, wbidd be the only means to- be re- 
ilorted tOk b tiiose cases where maintaining a oorreipoii- 
demse^ after a communication was gaiiied> has been the ob- 
ject, the person to windward has attached a weight to tike 
Ines8enger> m some cases as much as three pounds ^ wUch 
having been carried up^ has, of course, descended with the 
kite: the person to leeward has then furled the iail of 
the messenger, and loaded it with as much weight as ibe 
kite could hft ; ithen replacii^ the ring and wedge, and ex- 
posing the surface of the kite to the direct actkm of the 
wind, it has rapidly risen; the inessenger running down the 
line to windwa:rd, during its ascent. There are a £bw 
minute points to be attended to, in the conptructaoa of tins 
' apparatus, which would become so obvious in the progress 
of preparing H, that it would be useless to add dieln to a 
detail, idrbady perhaps too tedious. But it is to be observed, 
that in eases where the wind is not violent enough to take 
off the kite, at once, from the deck, or where eddies' prvusnt 
its impulse from acting, finrly and umformly, on its mab^, 
the line of the kite may be passed through a siiatch-blo^k, 
from which another line leads through a block on iKmie 
high point in the rigging ; and it may thus be raised high 
enough for the wind to take it, and clear it of the vesseL 

In Fig. 8, lis the messenger, which, after it has struck 
and hberated the beUy-band, is itself retained, in the re- 
presented position, by the striking bar n. 

Fig. 8 is an end-view of the ring, cylinder, and wedge, 
shewing their mutual connexion* 

^ r 

In making use of Captain Dansey's apparatus for esta*- 
blishing a communication between a stranded vessel and the 
^ore, little more attention or skill is requisite than in flying 
-«itfi ordinary kite. 
, W^th regard to the construction of the kite, the {xropiNr- 



with Vessels stranded on a Lee-^Shore, 851 

tions ^tablished by the i&yentor should be carefully ad- 
hered to^ particularly in the position of the cross-spar* 
which^ if placed too lowj will prevent the kite from rising 
well and flying, steadily. On the contrary^ when the centre 
of the pressure of the wind upon the surface is as mujch 
above the centre of the upright spar a&<^an be convenientliy 
contrived, without diiQinishing too much the sui&ce ex- 
posed to the wind, the best effect will b^ produced. 

The loose portions of caiiva. which form the wings may 
be removed or not, without at all affecting the flying of the 
kite. 

The good effect of the tail, in balancing the kite, will 
principally depend on the due proportion of its length. and 
weight to the size of the kite and the strength of the wind. 

The length and weight of the tail sufficient In a moderate 
breeze, to keep the kite steady, and to ensure its descent 
when the messenger has been let off, will be inadequate 
in a strong wind. The best proportions are to be deter- 
mined by actual experiment upon each particular kite ex- 
posed to a greater or less intensity of wind. Jn some 
cases, a single line often or twelve times the length of the 
kite, and of suitable thickness, will succeed perfectly well: 
in other cases, several smaller Hnes, united at intervals by 
lashing, with a single piece of board attached to the ex- 
Ixemity of the tail, has produced an equally good effect. 

In attaching the kite-line to the grapnel, a considerable 
portion of it should be left to hang loose, in order to pre- 
vent any derangement from taking place in the discharging 
apparatus. It might even be advisable to slip on a smooth 
metal-ring of some weight. 

In the apparatus laid before the Society, the investor 
has placed the grapnel at the head of the kite, in which 
situation it performs the office of a galley-anchor, with its 
shank reversed. The grapnel might, however, be applied, 
with equal advantage, to the lower extremity of the kite, 
the points or flukes being still turned upwards. By the 
latter contrivance, it would. perform the office of a similar 
anchor, with its shank in the usual position. 



As the certainty of ^eflbbtMg^Ae 'communication between 
.4be ▼e(i4el and Jthe abore •depends principally on the hold 
.IKbicbt^ie grapielvtalces in the ^rmmdi the eoiiinutildkting 
jjiatfimjM necessarily- be attached to tlie head of dietblRs: 
Ipfff y^^H^'Wete attiicbed to the lower extremitys -th^ #h^ 
*MWMt\u^ * wMld^ !4n^ desimndftig^ 'tak^^a' iM^ 
the effects of which would entirely frustrate tfi# HdcMKisyMPf 
4m t>pei»tion wMek^honld lead'to loffmpditaift a *(M^. 

(ijXKlK.^An' mptdifeifPiix^ss J6^ Curing BrittstW^- 
T '{'Herrings, and Sprats. By Mr. Thomas SfitEs^* * 

'^KT'Hhfe ^y\itttf 1809/1 wttJt^ to you toy infention'^(^Q(»i- 
wSnflbtttfng to the Sbci^ of Aits &c. my process' for^i^ 
m^ *6f herrings; I am riot kble to produce tBie^'flnTty 
mrtth, die quantity for which the premium is o^ere^; %o. 
tMat »my Tclaim Is tiot fo¥ quantity, Imt 0i(i%r Tfie*!ter- 
HBgs-^'wJAdh 1 prodtwed to ydu in 1809 wcri^ 'd^elife^/Wv 
JlifMnr. Fortune and Ey^rett, Ffshthcftigers, ih^ThafAe^. 
Me^ by Mr. Sawideifsrtod 'also 'bf IS'ihiJemeri >8^1^b*Kaf e 
ftmvdled^oih theCbiMheht; to beiniptertof'to theDtft^fe"*! 
now submit to the' Sbciety a sfaair<Jksk of iny*cuiiil|i for 
theirjnspection. I hjaye sent my v cask of fish unopitfned*: 
t^^^(if^re^ cured, ill J^pvembeti 1811> ^d depdstted"'in ihis 
g^Upn .p^k April i 8A &, 1%e Copdnittee ^11 ^M&i&f\ ^ 
<)P^|^i^;t;he cask,' thati ootwithstadding the kngtfa* fSt^iSam 
t^jf^^^ye been kept» t^ey are perfecttyfi^e front i^ttStiQS^} 
igidy YJiU continue so for years. ' ' /• '.?'^- 

,,, jl^i^ip thip last Xhxefy mwths> I baifv opened i^otfte cai^ 
of hei^^s jvbiab'^^t^ b^en ouced Ak-ee year j, anddfbtJ^ 
thepi^' perfiacUy ^fr^r from rust. I thhik a^ shnite fJJb^'^s 
will preserve salted provisions of any kind from rancidity* 

I am^ lSir,.yofir obedient 4^^yanty .>,/'. 

To 6. t Ay LOR, M. ix Sec. ThQUAS SiTILES^- 

•From Voi. 'X:^3J.. q£ thQ Ti^Mctioiis of tbe tSkiciety for -the Kn^ 
comLgement of Arts, ivtanufactures^ and Commerce,-?— The Society vot^ ^ 
♦*^*"^of Titebty Goinefis tor Mr." Sme3,foi?Uiis Invqjtlbn. . "^ 



StiussV. P;o(»44/or Cmmg Herrings Asfc. JBB3 

' l^ 16, AO^mart^ Sirwi, Jon. 8IA, IBIS. 

Tbis- i» to etr^ythat Thomas StSes, of the city of Nor- 
wicb) was reccMxiineiideil to me in the month of Feb. 1810, 
MS a superior curer of heriingSy by Messrs. Abbot and 
I^indsays Mercbants^at- the-New South«Sea Rooms, Tbrtad- 
Aeedle-street 

:Tbese Genttemoa provided mie m sampk; which I so 
much approved, that*. oa certain conditions, I offered him 
lOyOOO^ for the discovery ; whicbhe declup^d^ In tbe^MaiH^ 
following I offered him €pOQ/., and 300/L a year to super- 
intend the English and Scotch Fisheries; which bie.^lso 
declined. I then understood be. had . eoimected bim^lf 
with Mr. PatlersoQ, ]VLP» of Norwich, i and tberefoij^ 
dropped all further thoughts of an ^igagement with biiQb 
As witness my hand. F. Fo&TUii||L 

Ip a f ubsequjeot CQ^^munication feom Mr. Fortune^; te 
states, that he st^llieels tl^e same impression that Mr.Stil^sr'p 
m^ethodrof pure exceeds any that be kasl>ad,the opportum^ 
of cpcamining; that he. beartil|X wishes biin every soeceaa 
which .bis* industry find .invention merit; and shall) on a{I 
occasions, render him every service in his. power* 

SlRy . ' CasUe Streeiy Leidester Square, Jan, 1813. 

i received a keg of your British-cured herrings, on Ded 
Idthf 1^1^, aiid two begs on Jan. 7th, 1813, which gave 
great satisfaction to my friends, amoiig whom I distributed 
them, and who generaltymade ikiquirf whete iHey could' be 
obtained; but knowing your stock was lo#, and- that iii'Si 
future yMT you intended to lower the price, I'waved flbe 
question. I remaisy Sk, your obliged* humble servant, 

. 7\f Mr, Thomas SviftBi. WlLLIAM WoOLMriBR. 

Dear Sir, No. 19, Fore street^ Jan, Ist^ 1813. 

The general satisfaction your British-cured herrings have 
given induces me to suggest to you their being made known 
to the skipping interest ; being fully con^dept their supe* 
ribrity will give them a decided, prefcji^ence. If you should 

Ttch. Rep. Vol VI. CO 



tliinkttle<id«BWDrtVtitteaHon^ljfa*ll'fedt happy mbaniKg 

.i'O ' / -y-. !:,o(ili!'. .' ■ ■ . ■■■SiXbmiuayant»iieiJiji..tu; 

Bii i.ni-.^r- I v,u,:: . ' ■ ■ 1 , BrK. .WlI-MW*. 

'*■'" 'W'f. Thomas S'tft.ES'i Process/or' cttrihg Herrtn'gt^ ''^ 
^^' ¥j*e 4500 hei^AgstVriiich wHl fitt iW-et Vai-rela o^^^^ 
.^i^'^^lfons each) procured from 111^ toentteri-^ffi^ % 
'ai^y^e-<iaugfat;'dia WfcrefliesfeHft^iofthfe^dliril^'iib^- 
'Sftillir' Witti sjlHri^'^HeetJ-sheeri t*taff'the\r'hfeyai,4ffld 

■li8tK'6r^'ft<«beydji'd'tfeff'bfenj'fi*i^; ana t,lit'tte»^Sai. 
4RftlffelA','tt'i'd'fb^iS'1nt<i li'c6tiper, wi* 4l4 gallonsW^J^ 
and six pooiii^W^il^frbriithe qufflMtj-anbwedby'OdWHf- 
ment(nhichis 1401b. of salt per barrel). Boil this mixture 
-fllowly for four hours, till it becomes a pulpj then strain it 
ti&rough a clean hair-aieve ; and when you have drained tip 
JUquo^, cast ttie dregs into a press, witliin a horsehair-ljag, 
^pd compress the dregs forcibly to discharge all th^ opn- 
ff^ed liquid: when this liquid has stood till perfectly cold) 
jffi oil will arise on the surface, which must be carefujlycfr 
,)^vedi then press the liquor throi^ghs clean hair7^iCTe, 
l^d preserve it safe. ,i ,, . 

^, After taking ojF the heads and disembowelling, the, P&h 
^gs,iis above mentioned, take the bodies, and put t^em 
^tp sea-water, in a large tub provided for the purposf^ 
jpjiO herrings at a time, and stir them well about tl)er,ei^ 
^)f itli a broom, to cleanse thcni from all filth ; then cast th™ 
. pt[} wicker baskets, tu drain, for about 15 minutes. Then t^ii^p 
for the three barrels l^lb. of black-pepper, ground; l^Jb- 
jpfgiriger; Jib. sassafras, powdered land, sis pounds of ^oftTse- 
erainedraw Bugar; ^nd the remainder of the salt allowed by 
(government. Mix these ingredients well together, and put 
this mixture, and your 4500 herrings, iiUp a reservoir, apd 
stir them well together with a stirring-stafl) similar to what 
the brewers pse whep mashuig : let th^ rcijiiun thus for 



WKMsia the fidi' li»<eliWQiik«0'J»«ib(j ctRiiprekedUulncttl. 
When'flooitere^ pUoC' the!lMMeA^OD'*hi^«ldu,^gijn4'aiMog, 
ftnd^toat first inSftVBcb liarrel one gallon of vinegar, No. 84, 
tiid-^h^n add a proportion of the liquor prepared as 
befo^ jpentioneda fi;o(n the heads a^id boweisi a^o that 
fijom ^e salt aod syioes,. all well i;iuxe(} togetbec ; an^ let 
^ t^asks be w^;i^Iled.tfp,th^^^tl^,jand bifng^d^ placjjig 
, Jh^mao as to.hp rpJjBd.abeut,, io,,9r^(^,tha(i-ieYe%pafi.,j9f 
^^^ bvrel be jwilU jpe4.fl?i.t^e.s(ij^^ weans, ^ Pf.^^' 
.Rftflfi*^- .When jrpi^ h^ye c»f:^'^,,iseeTt^^^^T 

i^y .'fuU,, biuig tbeip 4owii, ^u^^,;pn^, Jf'iJ^^f^sifif' 

'Yftt so happens, that a larger quantity of fish'fs ^io^fit 
than your people can discharge of heads and bowdlvHSlme 
tfie sun sets, put those lish which you cannot op^lrkte' Upiki 
(tifter first washing them in sea water or salt wa'W¥)''lin8^ 
■ reservoir, with the quantity of salt allowed by GdVenrMffm, 
stirring the salt and herrings together ; then talrelnB^fiSt 
opportunity to take away the heads and bowels, 'ana*¥tfS!i 
your fish in some of the salt liquor ; then boil ihe heads 'SSi 
"bowels as before, and strain this liquor through 'i'xlean 
liair-sieve. Place all your articles, as pepper, glng&f,'niSi3- 
fpas, and sugar, in the reservoir with your washed hS^MUUjh, 
for three days; then proceed to barrel them, additig^tt 
'^t^'^Yon 6f vtotiJftti then fill tfji' tie cas* ifith '^ifir 
1^^1}q^ubr,'tttid'1ti« iiltklettretikfed ChAn' ^'^^; 
^irbteddbigtaabtt^^'bifefitfoiJed-.- ''-!•'"■■' '--H '^d' v.i 
-■"■ S'.'S." Sprttts* 'ttiif "be' cW^d'b> the' bUAte pro(iaie'*ifli 

iiiriaairton' ofJiwiaffkitifretM, ptiivirUM, foi^'fciafm 

WlS^^oQS. If is imii^terial whefHer tihey are ^!id^'^f^ 
VftSsilhOattlie heads and bowels;'' ' ■ ■■'» -xir 






MteHiyivtesgi and fin^Aavou^p; imi(^ tMmMitig iht BJtchxfifif^ 
itfl naff be emplpve^.ininariy caaeH, ifT 4 ttdhmUe i^liii|- 

tjXXX.-r'Proposdlfor an ^change oftnvefiAdns^ tnCatii£h 
/printing, C^c, ^c. Bjr Dli. Dinglkr/ ,.;jj 

Dr, DiNGLM» of AMg^turcb, Ediior of the Polyi^f^, 
Jo^rnai, bom vidfik yfe^ fxi]^ accpuQt o£ £ * ' 

!tecib?#^«^y4rawlWr)EipgJ»e,!^ ju-oprielw of a U«|0p.^^. 

ft^me beautiful #Pj^cimep8 olf his art, in which, for theB^ft 
(imei, war r^cognifO.^a: self-grgen, produce^ by ike myi^^cfk 
ebromei mtaad of the compoimd greens from yelloiyi/im^ 
Uue, as usual: also some exquisite sjpecimens of th^^^j 
4h9rg%ng process, in imitation of India shawls &c. &c., V^if^ 
fiii!ni$h«bttndant proofs of the beautiful effects to be dei^i^^i^ 
itaoL this process, luid wh^cU ^ now in full ewployp^ 
^«re^ aUbough it has hjUherto been confined ip a,.v^ry,i(pTf 
hands in^ this country. — Dr, Dingier very liberally mef^ 
tf^MnnJ^ an int(^rcb^ge of his improvements^ wit]^ any 
jjileUigept, manufacturer id this country, who may ^Ijie 
enabled to aftbrd him an adequate return of ^nformalK^ 
ije ha» also a . method pf freeing q]otbt from tli^ ^^e at is 
jk^mfi^ witi^ .previous -to weaving it;, at an ^xceedii^)y 
jol^ei^rate,} and) has hkew^e ipyetend a saccharin^ ^tcact 
}SnS maUii in a very concentrated form» and ready at; a^y 
^^rto^b^ fermented,, for brewing, distilling, &c* m ♦ 

iS% ihh SnUrngof the Cou^yiEtfs^nett/ Experimentai Tifkhsf^ 
^^^Sf^i^^cm Canada ^'^an4 tkeiayinjgtdoum up^ibe -siaohs 

y"<^^ The large tttebes^shipi the Golumhii^, oi d,7€0'K>iii, 
ikilpd yesterday (the 6th instant) about two o*cloek- p] iii. 
iS^e wks towed by the HefcAles steam tow-boat, and tdbchi^ 
^e grourid in coming up from her anchorage at1]ie^l§, 
Wh^ti nearly opposite the tipper end of* the islMd'df '€1^ 
Ifeaiisi'aiid remained there nearly one hour. The filter 
^bbiit thti t)lace is very shdlow, and of unequal depth; and 
.%6 citfeuint^Wii^ifi of hfer grounding tJatutwy'tcrfeated^erttit 

, , * From the Oueficc Ga»<f/to<>f Sept 0.^6^^' ^?"V?J'' 



On the Ea^perimeniaiiWimber Skipftom, Canada. 9tlt 
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raising 

of her crew for higher wages^ ajid ib^i^.Ieaving the ship, had 
hitherto prevent^ hfeir'^isiililig. ' Sh4 liraws only 23 feel of 
water, and her crew consists i)i 80 meiu The steam Uj^Jioat 
Hercules goes dowR^wttb the Columbus eii fkr ai^ tbe Bic^ abotft 
180 miles below; some precautions have beeh taken to 
esmlk and othisrwise isecure tbn ves^l against the^ hett^ 
wcfather she may have' to encouttte^}' iknj|l%er*^dwcM'>ttia^\B 
Stiefatft-iy^sel, adapted fo^ towing 'Aiaps 4>elbW'«he p6ii^«k 
wella^ above, and eren for liavigating the Gtdf,Hn1rtilMl^ 
tried ; and once known, may, whM ^cfretutisiaMcfi nfiifi^^ 
ter being thus empbyed, be taken advalita^tifi' Whbmi 
tto doubt that she will succeed well. It is mteinfiled'fiotiiito 
proceed with the Columbus at night, While in tbe nvi^^^iff 
;WilHt, we understand, be attempted to l>abk while iti^tht 
rtVtei^. * She win, however, move agamst a Bti^M|*ilidAdi' 
wind, witii the tide in her favotit, by the use bf;&b W^ 
bbat f and, with five or sdx days of ^cn^inary metslb^r^iij^ 
prbbable she will readi ihe Golf." -f . />.!4>ii 

^ Although e3ftre«aely olumisy in her shape^ w^^nderi 
iSrtand^fae* obeys heirrudder pretty "well, and ii not wluHdft 
ifemied a i^ery crktuk ship. • AH on board appear cooRS^StSt 
that «he will easily and safely reach! her destmatiMi tsikk 
^11; however. We shoutld iin&gine, be frequently earpMed^ 
In Btdrmy weather^ to ship heavy seas ; Inust strain vt^igsdtt 
deal; and, in a sievere gale, nf^htfoe in 'great danger (st 
falling over upoii her beam^hds; Mr. €harl^ ^W^dpdi^ 
builder, goes home in her,*and-retums, via the United States, 
early in the winter, to superintend the cohstrucftieli cf^ mih 
othbr veitosl ^f a^trimyAr detfsription^^^ «/? imger i4plien^ 
sions. This new vessel is already laid^down^ and^sop^c- 
tivity prevails at the ^p-ya|rd. fr,Her.dimension6aY;rfioout 
880 feet ,0n d^k| wUch is tbe same length as the (JpMf^'- 
bus; but^60 feet in width; that is, 10 feet broader, and^PQJa^ 
5 feet d^per-^-or about 3d feet in^ depth. It is stated, t^ 
(»be >will b6 Horafpktely loaded wlien on ;tiie stocks, add Vp 
^ready for sea vety soon i^tjsr being laauached^ wbioh ^4^ 
;be early next spring. The Columbus was seen thia ^j9^f^ 
^ iiEigy at one o'clock, . by the . Trm BrMon, ^W th^ fHPP^ l£}^ 
of Crane Isla^" ., .. ^^ , 

We h^ve extracted the above particulars of this interest* 



i 



ii)g,,e?piwiB|ent,far^the i^i^rm^fn ot^wr .^^ers^* WA 
will, if successful, create a new system of^bip.-rbuUd^(^ji(;gr 
lie .^^portation of tiipbes; t^e Cojf^mbp^h^ixig c^lci^^ed 
or. the pi^sent voyace imly^and is tib^nto bebrok^li-^illi 
apd her materials sold ^ m ;. '.'^.vrqaii 

. • • . ^ . — . i • ■ ' ■ : • » V'»n.(r 

Strong Proceedings in Frq^ncf^ to prevent the Emtgrqti^r^ of 

Artisans to this Count ry. / u *A 

^ We copy the following article from The Times Hemtsr 
paper of the 25th instant (Oct). / i 

*^ The Journal of Lyons of the 17th of this month. oonn 
tainsthe following article:— . . i - i[»j* 

. 'f.^pr ^me time, a great deal has been said, among H;he 
M^np&ctm^rs of Lyons, of attempts to seduce. wcprkiliien 
to go to. foreign countries. .Fine promises are.made'^tl«»m# 
Iff th^y will poi03ent ta . transfer our industry to mff'^fenmt 
rivals^ t,be English. Proceedings have,bewaommf»Qed^^ 
^pulogne^ against Meeisrs* iGuillotte^Mairminf and.r#Mie 
o£hers, accused of this criminal attempt i M^ Xoxm^ri^w^ 
« merchant^ one of their accomplices, hasijust beieaibiK)u2hf^ 
t^y^the gexulsirmes, before the tribunal at Boulo^e. \ MtM 
^,th^ jpersons accused have jfled. Some-bmoKurabldinatfiiQ^ 
well known at Lyons, are spoken of as implicated.4jl)<thifl 
^air; we reftainfrom nientioning theil^ l<sr i^easood wMch 
wijjjl l^e easily understood* iWhattyer> may t« ibesf^^ 
klftioivs of cupidity, we da not think that it wjtt beiposmblq 
to deprive our .city of. the sceptre of induHry^mth^rnxmi^ 
/acture of silks. To . effect .wis, : it would h^ necessavy^ atl 
tlie^ same time, to deprive it both of the water of jits^ ri^rs 
i^r the colouris, and the taste of its designers and its m^* 
chimicians^ &cj Other similar' attempts have been mad^^^ 
Vjfithput. success: let us. hope, that this will meet with Aib^ 
same fate." . . . . ' . • ji!?. 

> Aftei; this liberal effusion^ on tiie parto£» our^CSontinettai 
Qdghbouxs, we would ask, is. it prudent io allota theiifi^lr 
exportation of British machinery . to the Continent f We^ |yi»e} 
doii^g al) in our power to awaken the manufacturing interests 
to |i due sense of the perilous siluatwn in whichlthey)itjm 
pi^^d by the late and pendmg prooeedinga ki tl^ JQoitse 
of Commons; and trust that, by petitioning uiuversal^ 
the mischief contemplated may yet be averted* , . > ' n-^s) 

LIST OF PATENTS FOR NEW INVENTION^pe 
• tu^ich have passed the Great Seahinceeiatl% tSa*^^'^^ 
to Francb Henry IV^iffijfaiN'ee^hi^^^^ 

Wth*'e6ttiifyof Middl^±; E^^v^'Tor «^imi^ 
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thod rf CtatiAg Steel. Dklfeddft/T,' 1824.--To Be speci- 
fied iii six moilthsJ* ' . 

To Walter Foreman, E^. of Bkth, ih the cotihty of 
Slamferdet, G6mtnifcnder in our" 'Royal TSTavy; for certain 
improvements in the construction- ' of StfeatA -Erigih^Si 
Dated Oct. 7, 1824. — In six ihbhths. 
'To Fredrick Benecke, of Deptford, in the county of 
Kent, Verdigris Manufacturer ; and Daniel Towers Shears 
and James Henry Sheiirs, of Fleet Market, in the city of 
London, Copper-Smiths ; who, in cdnsequence of kcoitfi 
munication from a certain foreigner, are in p6'ssesi^n of cer- 
tain improvements in the making, prefiraririg, or i)rbSu(iUt§^ 
of Spelter or Zinc. Dated Oct. 7, 1824.-^In ik iftbhtha. 

To Pierre Alegre, of Kerez de Id Frbntera; iri'thd klh^ 
dom of SpavA> Engineer; now residing at Cillet^Placi^I 
Commercial Road^ in the cOtirtty of Middleiidx f f<*^'a« 
impt^oved atfid mote 6<x)nom{cAl method of '^eii^rk'dn^ 
Steam, applicable to Steam-Enginei^i tod other' n^e^ 
purposes. Dated Oct. 7, 1824ii^bi two months. "^ '"^ 

To Humphriey Jeffreys^ of Pferk Street, in th)^ cityj'bt 
Bristol, Merchant 5 f6r an improved Flue orOiimhey f6r 
Furnaces, and oth^ purposed; '' Dated' Oet.7,1824.-iiIhtwi6^ 
months. ' ^ * '*^ 

To Robert Dickinson, ■ of Frfrk^ Street, SoutENrark,' !tf 
Aer county of Stifrey,^ Esqi * * for ' ail iriiprotefnent 6)f ih^ 
pi^vements in thfe ftiakinfactulreF and cdhstructioii of M^titf 
Oasks or Bar^ete for the Coftveyatice of Ooods and IVbichifciS 
by Sea, or otherwise. OhtedO&tA, 18^.-Iii'^x moHttfri^/ 
■". ' To- Francis Richflnati, of Great Ptilteriey ■ Strdet, OW ^ 
Square, in the county of Middlesex, Carpenter'; 'fttf^cilnal 
iin|)rovement9 in the donstruction of Fire-Elscap^'5'^^tt& 
iSS^lmh said improveftiefits %re Iftewise ap^BcaW^ tWMiH^ 
purposes. Dated Oct. 7, 1824.— In six months. ' ^- * '*^'^^* 
iHl^O'Stefph^tt Wilsbn; '^ SPri^aiitt,' 4n «i6 ' cell 
Surt-ey, Esq.,* ' Vi^fci^'^h <cfes*qdehce 6f (iomniott?^ 
made to him by >fojreSgnei«s re5idihg>^t!^&d, is in po^^^S^Ht 
of certain improvements in Machinei7 for making V^Mfei, 
atid other Cut works. Dated Ott 7, 1824.— Iii foiii* Aoht!hi:^ 
^•To^Johnf Haw, of West Coker, m'the coiinty of «Mi%f-^ 
sfifti' ♦Vfeegar-makei* ; f<^r an imj^rdved pfrbcess foi* tta^i^-? 
facturing Vinegar/ Dated Ot:tJ'>iim^:^lh'f6xxrTii6t\Mr 

To Matthew Bush, of W^^t Ham, in the county of Es- 
sQi:,/ Oalico {P!rifeierr for cfert3ftn^ ihiproVementA* in *^M«* 
chinei^y-or Ap^dratu^ for Printing Calicos and;\Qtlg»r'Fa- 

the county of Derby, Fanner; lor Transverse Spring- 
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Slides, for Trumpets^ TrombMie% French Honi9> Bi^k9» 
and every other musical instrument of the like MtiMM^ 
Dated Oct 7, 18^.— In two months. 

To John Thomas Hodgson, of William Street, in the 

S>arish of Lambeth^ in the county of Surrey, Veterinarian; 
or certain improvements in the construction and manufiio- 
ture of Shoes, or substitutes for Shoes^ for Horses and 
other Cattle; and a method of applying the same to the 
feet. Dated Oct. 7, 18^— In six months. 

To Philip Chell, of Elarle's Court, Kensington, in. the 
county of Middlesex, Esq. ; for certain improvements ia 
Machinery for Drawing, Roving, and Spinning Flax, Wool, 
Waste^Silk, or other fibrous substances. Dated Oct. 14^ 
18^. — In six months. 

To John George Bodnier, of Oxford Street, Clwrkiigi} 
Row, in the parish of Manchester, and county of Lancaster, 
Civil Engineer ; for certain improvements in tbe Machine^ 
for Cleaning, Carding, Drawing, Roving, and Spinavig 
of Cotton and Wool Dated Oct 14, 18M.—In six montba^ 

To James Gunn, of Hfirt Street, Grosvenor Square, in 
the county of Middlesei^, Coach-make^;, foi: certain vftf 
provements on Wheeled Carri^^ges. Dated Oct. 14v. 18S4- 
— In six months. 

To William Phillip Weise, of Tooley Street, South, 
wark, in the county of Surrey, Manufet^turer ; for certwui 
improveinents in the preparing, o^ and making Watei?* 
Proof Cloth and other Materi^us, for tb^ manufactiv ijpg 
of Hats, Bonnets, and Caps, and Wearing Apparel; wd in 
manu&cturing the same* th^ff oim. Datedl Oct. 4^- 18S4* — 
In six months. 

To Henry Marriott, of Fleet Street,. in, th^ city, oC I^oor 
don, Ironmonger; for an improven^ent in Water-ClQsetHt 
Dated Oct. 14, 1824.— In two months. 
To Jraies Tetlow, of Manchester, in the'Coollty* Palatine 
of Lancaster, Weaver; lor <;ertein uuprovemenii in Poww 
Looraa for we«^ving vnriouf^ airti<}lef» .S^)4tad Act 14 ISM* 
— in sixwiontibs. * + • 

To Henry Mau^skiyj ap4 JosW Fields bolli oi LaiH 
beth, in the county of Surrey, Engineers; for a method 
and apparatus for continually changing die watjer used, 
in BoUera for genacatinff Stesna, particularly apj^icabto 
to the Boilers cJTSta^unr^Tessels njlaUng fon^ voyageii^ by 
preventing the deposition cf salt, or o^r snaibstaiific^ c^jQp 
tained ill jthe water; at tbei same tini§ r/et^jpug the* IwH^ 
saving foi^ and WB^mt^g ^ XiQ^ifii^ JM>f^^ 
Datad Oot 14^ IjBMi ^In w mm^ 
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LXXXL — : Observations an Manufacturing Fhtxy wkkoui 
fermhiting iti JBy Mr. William Salisbury.' ■ 

'•" 'ttlGAR 5ttR, J?ro«ip/on, iVo«.3, 1824. 

■''PEkiin^ me to make some observations oji the subject of 
Article XXIL, in your last Number but ohej relative to 
Sofiening Flax. M. Delisle^ vrho there describes the utility 
of a machine for breaking dried flax, appears to be.unac- 
quaihted with the after-managendent ; or he would not tiave 
cbniplained of thewant of>2/3fne55 in that material/ in i^ 
application to any service for which the flax it^olf is 
^apted. It is by no means difficult, to bring either. flax:dr 
liemp to'a comparative degree of perfection; althpitgh this 
is iibt'to be effected without bestowing on it a ccrta^ 
degree of labour and attention. ' . . . i 

, . Vour readers are not prpbaply aware, that the/:l^t 
intention, in thus preparing fla^, was, to obviate several 
objections made to husbanding it by wdier^retting. These 
a^e',' first, Loss of time, it being fully four months, after 
^illlin^ 'the flax, before it beconies ready for the factor,' or 
consumer: — secondly. The n<^ious effluvia that arlsjp 
iStudng th^ steeping and drying of the cropi and <^a loss 
of fish; and injury t6 the health of ca<^e> from the putridifTr 
of the waters:— and, thirdly, The deterioration^ a^well& 
waste, of the material ' Such ate the evils which' Have at^ 
tracied the consideration of aU our celebrated writers j^f 
B^^h husbandry, both of late^ and former times. > > Now, 
with llie trifling experience which either this coutitiryr 
ot^-'France have furnished in the improved method, the 
imagination of those persons must be more than EutopLEin, 
who are led to expect Ihat all tho^e senous objections can 
be at once obviated by one single: operation of M r. Chrisr 
tian's machine, or by any of the other means which may 
yet be successfully applied to separate the fibres of fl^*^ 
fi^oni^the ligneous parts of the plant. It should b^ dis-^ 
Hnctl^ understood, by all ^]^o attempt to pursue^^ih^^^jp,|:^ 
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that other substances, as is usually the case in all yegeta- 
UeS) are found to surround the fibres ; and these must be 
got rid ofy before the flax becomes soft, or, in other re- 
spects, fit for manufacture. What these substances are, 
I am not going to describe ; but any person who studies 
the physiology of vegetables, in any elementary book on 
chemistry or botany, will form a pretty just idea of their 
nature and properties.* 

I address you on this head with a confidence founded 
on practical experience ; having, at the request, of the 
Society established for Improving the Condition of the Irish 
Peasantry, resided in the province of Munster, during the 
last flax season, purposely to investigate the methods pur< 
sued by the people there, and to make experiments on 
applying the modes in question to flax of Irish growth; 
The result of my endeavours was, that flax taken from the 
field, after being dried sufficiently to admit of the seeds 
being thrashed out, was in less than ten days fully pre-* 
pared, spun, and washed. I annex a sample, which is a 
portion of a lot sent to Messrs. Clark & Dimsdale, exten-* 
sive dealers, of the Old Jewry; who found it to be 15 per 
cent, more valuable than any other yam sent from that 
coimtry ! The remainder was woven into Unen, and sent 
home to the Society; who having transmitted it to Mr. 
Oldham^t of. Barge Yard, Bucklersbury, that gentlemim 
pronounced it to be ^^far superior to Irish cloth, and caU 
culated to wear half as long again as any other linen he ever 
saw in his lifeT My confidence is also further strength- 
ened, by opportunities I have had, since my return, of 
further improving this system, from the feilures I observed 
to be continually taking place among the Irish flax-growers; 
which, while they confirm all that has been stated by aU"> 
thors, perfectly surpass the conception of a stranger. 

• See the Artide On the Preparation of Flax, by Gavin In^is, Esq. 
in our last Number, p. 398. 

t Mr. Oldhan gave his evidence before the Committee of the House 
of Commons, in 1822; and stated, that he employs thirteen thousand 
five hundred persons in the linen business, in Ireland; and sells annUaUj 
100,000/. worth to one place.— Tide Beport, printed March 13, 18i23. 
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In order to prove to ybu that the New British System 
of preparing flax is not a difficult operation, I herewith 
send you samples of yarn, made by prisoners confined in 
the Bridewell at Kingston-upon-Thames. These were 
brought into their present state without ^my fermentative 
process-^ a process which is always^ more or lesSy injunous to 
the flax ; no other ingredient being used, during the whole 
operation, besides those employed by laundresses in washing 
linen, with a few days' and nights' exposure to the air, 

I now furnish you with a report of the progress of the 
labour in that place^ which I have just drawn up for th6 
information of the Visiting Magistrates of the Gaol ; and 
shall have no objection, under the permission of these gen* 
tlemen, to give you, or any of your niunerous scientific 
friends, ocular proofs that flax may be made sufficiently 
soft, and, in all other respects, fit for every purpose to 
which it is applied, with almost as little inconvenience as 
can be conceived under the circumstances : while, at the 
same time, I assert, with confidence, that we are yet only 
in an infant state, as regards the perfection to whiqh the 
manufacture will yet be brought in this country. 

I remain. Sit, your obedient servant, 

T. Gill, Esq. W* SALISBURY. 

Observations on the New British Method of preparing Flax, 
as performed by the Prisoners in the iBvidewell at Kingston^ 
upon-Thames.'-Nov, 3, l.$£4. 

The flax grown, for .some few years past, in many parts 
of the county of Surj»y, has been found, by a^peculiar 
management, to be superior in quality to any other pro^ 
duced in this empire. 

Of this material we import annually to the amount of 
from one-and-a-half to three millions sterling ; which, when 
converted into British manufactures^ is again exported at 
double or triple those sums. 

All the manipulations necessary to perfect it, may be 

performed by prisoners of either sex, or by the inmates 

of poor-houses, &c. 

The crop usually grown of this article, is from one«-and« 

j}j>2 
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a-balf to two-and-a-half tons per acre; and the cost. of the 
seed is from 50 to 40 shillings per acre. 

Every ton of this article, in the present state of working, 
is worth 14/» 8s. Sd, ; and the persons employed on it^ earn 
from 4d. to Is. each per day. 

The merchants in London, who deal in the articles which 
may be prepared of flax, are ready to purchase them, when 
llius managed, at prices fully warranting the foregoing 
remarks. 

From the present state of the pauper population^ (which 
must, agreeably to the national policy of England, be main- 
tained at the public expense,) it may be justly considered 
as a gracious interference of Providence, that the applica- 
tion of the labour of such persons may so readily be made 
to a istaple commodity on which so much capital is eifi- 
ployed both at home and abroad ; and that at a time when, 
from the high prices paid by manuSaLCturers for labour, th^y 
are obliged to recur to measures which are known to be in 
a very great degree destructive to the materials employed ! 
Besides tlus, it would be difficult to devise any measure, 
which, in all its bearings,: is so consonant with the wise ad- 
monition published by the Conunittees of both Houses of 
Partiament, which sat on the Poor' and Prisbtt Laws-^ 

** That the instituting systems of regular employment is 
" a subject of high ititpaert, as it regards the moral state of 
** that portion of society; biit, in all Usspects, it should 
** be recotnrnended; t\M hi f^^t^g to t^oi'k perjsdhs in such 
" situations, rf/zie cw^^siht^uld bfe had, that the result of such 
'* labours interfere df -Utth iis possible with the usual trades 
'* carried on by individuals in the sam(^ najghbourhood.*' 

The practice of this art has beeh'feaMed ihto tonside- 
rable effi^t, during the test scnnmer^ by the labour of the 
prisoners at Kiligiiton; ^onsid^rable^ quantities of flax 
being now daily prepared agre«ably to the above obser* 
vations. Oh bringing it into the^state^of yam; ktK>tder the 
more readily to cm&aand die market, some obvio^ con- 
siderations ar6se: few of the females o» childreii, likely to 
be inmates of that place,- had ever learned the .art of spin- 
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ning, as it is performed in some other counties : for, since 
the introduction of jenTzy and throstle spinning, the opera-* 
tion of the old spinning-wheel is become so defective, that 
a person who might have formerly been considered a good 
spinner will not earn more, by the wheel, than three pence 
per diem. It would, therefore, be beneficial, both under 
the present considerations, and also as it might hereafter 
relate to the poor in general, if machines were constructed 
so as to be worked by the strength of individuals, at the 
same time producing to the operators the same propor- 
tionate advantages as are derived from the above machines 
when worked by the operation of steam-engines &c. 

Machines of this description have been constructed and 
txied ; and samples of the yarn spun thereon are sent here- 
with. It would be needless to discuss minutely the merits 
of an operation which can only be appreciated by its gene- 
ral applicability to the object proposed, and particularly 
by the quality of the articles produced thereby. 

It may therefore suffice to observe, that three operations 
are necessary, and are e^h performed on three different 
frames. On the first, the flax is laid, in-tbe quantity of four 
ounces at a time, .on a bq^d ten fe^tjong, and, by means of 
pressure, is. made into afirm, compact, flat rope, denominated 
a sliver; — this is the operatioi^ of ,thq slivering-^rame. 

The sliver being placed qntl;i|j^^Cond frame, is drawn 
out in a similar manner, wit^ great precision, to eight times 
its original length; }t £^lso .und^rgof^.f^ slight twist, and is 
wound on bobbins jr^ll^y^ it. i§ji^;i^ly spun into a large 
loose cord, or roving;, and i§ tt^ei?^pQjr(iable, and ready to be 
made into ;^i4d?i,J^ii^ of ,yarn i|9 wayibe required ;— this 

The rovi,i;^s,ftre,4ieA,f4ac€dr,fi» ^.^^aaU machiM, which 
occupies a space ^fpply jte^. feet ^q\iar?,^nd which spins 
four threads, pf the T!^i4red degr^s of fineniess. This is 
the. only m^cbiiiLe^tkata^iiiecessai?}^ tobe>W(9rkedfin the pri- 
son; and, from the small spaoQ it occupies, ii; a$)|)licable to 
the operation of persons confined in solitude ;-^this is the 
operation of the Prison spinning-frame. ; \, . . 
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The slivering- and roving-frames would prepare enough 
flax to employ fifty spinning-frames. There will be re- 
quired a room 15 feet by 12 ; but this portion of the ope- 
ration may be best performed by the paupers in poor- 
houses; as it would probably occupy more room than 
could be afforded in the present state of the prisons^ con- 
sistently with the other work carried on in them. 
; J shall now give a statement of what are the proceeds of 
a ton of flax, as it is worked in the prison: at the same time 
observing^ that great improvement may be made^ after a 
little timei and when the person who superintends the 
business shall have become master of the art in all its 
branches. 

The flax-plant produces one-fourth part of its weight in 
fibre^ which is divided into flax and tow^ in different pro- 
portions, according to the expertness of the workmen. In 
ihe experiments made lately, rather more tow was produced 
than flax ; as will be se^i from the following statement : — 

Cost of a Ton of the Flax- By 1 cwt qr, .27 lb. of 

plant 5 flaxyarn, at i«. Icf.^er 

Breakings cwt of fibre, Ibi -^....799 

atlrf. perlb.* ... 3 6 8 Bjr 2 cwt. 2 qrg, 1 lb. of 

Hackling ditto t . . . 15 6 tow, at 6rf. per lb. ,686 

Spinning j: 1 cwt. 2 qrs. Chaff, &c. tW fnaAiA^ • lO 

iSlb. of flax . . 15 6, : — 

3 cwt. 1 qr. . ^. U 8 3 



10 lb. of tow . . .0 K IV 
Washing, and iagredi8nt^.^ I -.^ 0[ 

' 10 XT ••&"■■ 



^ k' x^^. ii 



^il4»^8''-^ ^^' 



} f. 



* This is the allowance fnade ^o the pri^ners who break the flax. A 
man will break abirvit Stirrer day, and iea^n Isrf. 

*■•■ '. .-. ^.'' .i'.>>-. ■X}iiit*qr9. U>.- 
t The hackler divides the flax into 1 9 1 8 of flax 

3 1 10 OftOW 
• • -"-<*'t ^i' i*^ *:-*■ <v' - % *' * Q' 'A'"- A • ■ ■• 

Hackkr? sii;e,pa|4i^f4fP^^.^r^P^^® ^^^ ^^^^ ^^ induce tbemlo^make 
as much as they can. A man or boy will hackle 12 lb. per day with 
great ea8^,^'aiM ihtii ^^ 6tve sbilfing.^ 

i In U^ (j^oiilg* ^l^^jtale 4»r cliild. will earn -&om id. ta9<i. per day. 
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Thus may persons^ ^hile in confinement^ earn nearly 
.enough to maintain themselves ; and leave a profit, which 
^ould pay for superintendence and the hire of implementi^ 
and form a fund to supply to each a small sum on his libe* 

ration from prison. - 

Remark. 

We entirely agree with Mr, Salisbury, in regard to the 
perfect softness and great strength of the specimens sent by 
him. — ^Editor. 



LXXXII. — On tlie Improvement of Natural History; and 
on its Application to the Useful Arts. By the late William 
Roxburgh, M.D. 

[Contulued from p* 306.] 

During the dreadful famine of 1791, % and 3, which re- 
duced the population of the Northern Circars to nearfy 
one-half of what it was previous to that calamity; he drew 
up, and transmitted to the Government of Madras, sug- 
gestions for the introduction and extensive cultivation of all 
such vegetable products as might supply food to the 
natives when the rice-crop fails; and be an effectual sub- 
stitute for granaries, which were not found to answer the 
benevolent pte^ons of Government. For this Paper^he 
received the repeated thanks of the Court of Directors; 
accompanied with orders to the Government of Madras^ 
to take the necessary measure for putting these suggestipois 
into execution ; which was dpne. 

/ 

Extract from the General Letter from England; daiid 

AprU 23,; 17;94- 

" It gives us great concern to find, thatj^ owing to thfe 
want of the periodical rains, the inhabitants of the Northern 
Circarsy particularly those under Masulipatam, are again 
likely to suffer, on account 6f the expected scarcity of 
grain ; but we hope the measures of the Bengal Govern- 
ment, for senditig rice-to ybut sideof India> willlessen th^ 
calamities, which a continuance of the &mine would other- 
wise occasion. The humane suggestions dt Dr. Roxburgh^ 
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referred to in the 8th paragraph of your public dispatch 
of ^d, May, on the introduction of such useful trees, 
shrubs, and other plants, as are deemed the most likely to 
yield sustenance to the poorer classes of natives, in the 
times of scarcity, entitle him to our warmest praise ; and 
we trust that your endeavours in consequence will prove 
successfuL We deem the hints, contained in die above- 
mentioned Paper of Dr. Roxburgh, of such consequence 
(inasmuch as they tend to lessen the calamitous effects of 
famine), that we desire to be acquainted, from time to time, 
of the progress that may be made in the cultivation of the 
seeds and plants recommended by him ; and, particularly, 
whether you have been successful in your endeavours to 
procure the Bread-fruit-tree from the Nicobar Islands; and 
the tree, mentioned in the Doctor's Letter of the Slst of 
February last, which bears a fruit called Mellore, and which 
is supposed to be infinitely auperipr to the breadfruit. 

** We approve of the 8uppoi*t you have given to Dr. 
Roxburgh's laudable efibtts for introducing among the 
inhabitants of the coast new< sources* of sustenaace, «iew 
means of improving i^sieidtuise^ and t»£ extending the ccnn- 
merce of the country, ^^/i' tv! • ^, t" ,:]\'^'i^f r ' >^ 

^* A true EiTtract. «n (Sigmij IjW. W«BB/8ec." 

His mxme£cpij&expenm^%)&ski^ 
and Ae lifiBcoitey of pkmrtorwhieb yieU that "dtugf equal in 
quality to 4Jiebest^ inadieifinomr^lke ettinmoRMlndJIgo-plant 
XIrdigoJkr^ikKtoriii^<i^^2smi}^&n,2^^ to the pub- 

lic, ii> tbei^tst Tolumerofitfie Tyansaetik»ns of the Society 

of ArtS\&C*C&CiU.» ^. 'L^"J(|' t* n\ ^u}i:'\.■^■.■M.l ii!'t>^;*;' ■•:>,. 

The tbame^ wild i (fQCts ^ xoi\ lihe i sOk-vllt^rmf ^ ^h* Tussoh^ 
AruiicLiyMxA ^Maggod^tyi^ described: s^)^u^ by him, 
furnish, the 'VuaA^fm>\ with a»i abundant. »up|ily of th^ee 
different <]uadfi. of strong ■■ durable, silk rrr highly^ use&d, » par^- 
ticularly the last, in the fabrication mCjT. vwi*>ua <4u]^Ie, 
coarse clothes ; and might, we have every reason to think, 
be a valuable acquisition to the British artists, in the ma- 
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nufactures of this country. One sort only is mentioned* by 
Mr. Colebrooke, at p.l79 of his " Remarks on the Husbandry 
and Internal Commei-ce of Bengal.'* The two first, viz. 
Tussoh {Phalcena paplica, Linn.), Arundi, (Phalaena guihia^ 
Linn.) have beeh pubUshed in a Volume of the Transac- 
tions of the Liiuisean Society of London. 

The introduction of useful objects into oiur Indian Terri- 
tories, and the general distribution of the rare vegetable 
products over most part of the world, formed a very large 
portion of his duty. Thie reports of the African Institu- 
tion evince his endeavours to aid the benevolent views of 
the Directors thereof; and may be quoted as an instance 
of the liberality of the Hon. East-India-Company's Bota- 
nical Establishment, which he superintended. Amongst 
the most conspicuously useful plants introduced, are All- 
spice; Cotton, of various sorts; Nutmeg; fruit-trees, of 
various kinds; mahogany i' logivood. To these may be 
added, new botanical discov^es of the same nature; such 
as, several new sp^ies of €fak^'&Ck yielding timber, of a 
good quality, for various purposes: his Suritaniafebrifuga, 
or Eastrlvdiafever^barky^ an ^!XB^ii«Bit substitute for Peru- 
vian-bark, which, for upwards of the last twenty years, 
has been smsfcestfuUy emplo/ed in various parts of the 
world, and now holds a place -in-eur Pharmacopoeias. In 
short, it would' be a! loi^aBdrlabogrkmis task to give the 
bare names of 'his nrmkerotis^^discovfiili^s^: suffice therefore 
to say, that 'the number olhis^^ooloiued drawisigs and de- 
scriptions of :&zdfa;7 plaat8,(a>itFg6^^Qrtion\0£tbein new^ 
amount to near 3000: oncitofiridusmy^ viz.No.^141, is an 
immensely large and beautiful new species o£» the Fig-tree 
(Fecu5), which yields an abundant ^supply) of CootfitoAot/c or 
ludian-rubber^ used by the natives of the. (?arr«M &o. moua- 
tains, east oiB^ngalf where the tree grows ^wild, to smear 
and render W0ter«-dgfat their baskets and ^uteiasilsj and 
for torches to ^ve light, &c. &Ci .. -< 
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Thefollowing Suggestions, on the means of supplying Food to 
the Natives of India, when the Rice Crop proves deficient — 
consequently, a Substitute for Granaries — were communi- 
cated to the Society of Arts by the late Dr. W. Roxburgh, 

Query I. — " What are the best substitutes for grana- 
ries ; consequently^ for the prevention of fitminei and its 
depopulating consequences ?" 

Answer^-^The culture of every article of food^ conge- 
nial to the climate, and to the prejudices of the people. 

II. " Famine," says the Hindoo Philosopher, " is a dread- 
ful calamity, and originates in a want otrice alone I It has 
been incident to all ages, the Satya, the Trita, the Dwaper, 
and the Kaliugs. — It is the will oi IswaraT 

Thus he lets the matter rest ; no hint, or other attempt 
to lessen the effects of the dreadful calamity, the mere want 
qfricej by other sorts of grain; many of which are well 
known to be equally (probably even more) wholesome, and 
more nutritious, than rice* 

It is now (in 1814) twenty-one years since die effects of 
one of the most dreadful famines, that^we have airf account 
of, ceased in the NorthernGircars^ where it had raged, with all 
its dreadful consequences, for neariy three years, notwith- 
standing every effort <)f'6ovemment'tbr send sudi relief as 
the time allowed. I was an eye-witness to its efft^tisr daring 
the whole tim« ; ^ndlind ehatge of th« dii^trHmtion'of Go- 
Ternment ric^, for^ the relief' df th^ poor classes t«i)Kmt 
•I^mz^^m, where abbve^^hM^andi«'ere^d)Edly fed. During 
this period, I drew up a ley^^aggesti^^ for^e*infferdduc^ 
tion into'dieise lVbr^A«m-pww«fkr^,'^iAichtrsefal i^ 
productions alt w^e deemed the mtisi 4ikefy^t^g^e hsus- 
tenance to the podi^^ dasses of the naitiveisr, ^r&lg tiiites of 
scardty. They wei^ dtated'^th JiMiiti'y' 1^^, ^and 
addressed to the Hon. Sir Charles Oakity, Bart^ then 
Governor of Fort St. George. Soon affer wMchj I was 
called to superintend the Honourable Company's Botani- 
cal Establishment in Bengal; though not before I had the 
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happiness to find that my suggestions were approved of 
by the Court of Directors ; and orders were issued by the 
Madras Government, to have them complied with. 

Since my arrival in Bengal, at the close of 1793^ my 
thoughts have been frequently taken up with this import- 
ant subject; and I have now added such remarks as time 
and more information have brought to my knowledge, re- 
specting the soil, state of the weather, and the husbandry 
of the Hindoos ; which may, in some measure^ tend still 
more to lessen the effects of a failure or deficie^cy iu the 
rice-crop, whether arising from too little or too much 
rain, or from storms : for against the scourge of hostile 
invasions there is no remedy but a j^perior force. And 
although we have been without apprehensions of famine, or 
even scarcity, for many years, yet our endeavours to avert 
any future appearance of such a direful calamity ought 
never to slacken, untU some suitable commercial arrange- 
ments, and permanent systeqi of husbandry^ are esta^ 
blished — over British India at. least -r- as will effectually 
relieve our mindafr^m , every daiiger of fandne, from a 
failure of the ^jricQ-crpp^ 

. Granaries Jb^ye b^eH/foj^nd defective ; attended with so 
great a waste Qf grain, a^d so much expense, as to have 
rendered, it a4Yisi^l^ t^4i^CQQtinue or abdidi them, for 
th^ present ^-.o- .^> mihv/ ■■;■ \.j.. <,.;/ { 

The .p^^fiKcy^ti9»r pf >g?aift {xm), tfrom ithe excessive 
damps jotM^g^h ^?|4 ikovfiJbe ^yage3 of myriads of ini- 
se<Qt6i with 5vbJ6h.w«l^^/c^i«^Mi«Pl^l^^fld^,^l«^ been 

foun4 mpus^t^cakhi . InJSmioige^ ffrieqii^i)t scfeenings and 
veutilatiou^Ji^^y^iil \)i^%y^Tbte^ found Jtheiii^st methods ; 
but there si^,ft j^slf^nj^y lie :Cfmed, ^ amusement only^ 
wh^con9p^edr,^bi^l^at^W;Qiuld be i^ .Bengal,; even 
granting it ,w,()g44fprQVft6£Bectuiil &eve, which has. not been 
found by experieice. . 

On tb? cosiSJk<>f Coromandel, grain is easier kept than in 
Bengal ; because ^the land i&^so bigb^ in most parts, as to 
admit of its being preserved in subterraneous granaries, 
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made so deep, as to place the grain, or roots, below the 
level at which they vegetate ; and as practised in many 
parts of Russia; and for potatoes &c« in Scotland ^ in con« 
sequence of there being less humidity there, which is uni- 
versally known to be highly injurious to grain, and, at the 
same time, favourable for the multiplication of insects. On 
that 0X75/, subterraneous granaries might therefore be at- 
tended with greater success than in BengaL 

To a person acquainted with the soil and state of the 
weather over the provinces immediately under the Supreme 
Government, and the various sorts of culmiferous and legu- 
minous plants, excellent roots, herbs, &c. that thrive so 
very luxuriantly during the cool season — I say, to such a 
person it would appear next to impossible for a famine, 
<Hr even a scarcity, to take place^ although no such grain 
as rice was known. 

By the month of October^it can be ascertained whether 
or not there will be a failure, <^ the ricercrpp* If there is 
reason to think so, let th^ grpund :^rJ^^ the j^^y has 
fidled, Of been cut {whidb^ in^ have »l^^; the .(^e of the 
ruhbee^CTo^)^ and as oaaiuch , o^are as^^ti^y b;^ thaugh^; ad- 
visable, be prepared fi>ri4/Aea/tand^^^9».^g9^9»mw£gi^> 

andxQOtS^f -•.^^■.■> /t\.V.*'.Nx\ ^^ .\^U^*\^^ .t . i O.I ■ 

. The Uguminous plants cultivated ovev Jttdia duiwg the 
cool fie9,«<^.«re ^w;fef1?l^9J9e^,^ll^l^«rW8^.|hw^\thavq^Jp^^ 
ferpus;,^^,4hpug^^,^j|Bpy^^\\i^o*^\bx^iO^ iwkjB ^o 

^8^ ^mW>^^ 9£,t]^4i^fti(rfit;b§,tfpi4^Q8[f^4,|tfussvl- 
n»nfi^.y^t tl^^«^.,^f^y,g^|?^»%,f^ajM»TftnA^^to b^^^ound 

are p^f^ ?W^ Af^^n^fa W^M spflts-rT*5M^a»;»j {l^^k/^^ 
sqtivufh^^(fjf^r^fiQg,(^hftfi^^^ (P^. 

ieolus,puffgo)^i^fl^fifJf:^^.(fj^^^ 

Kereef and RtMee^ of the Hindoos. The former, or early ciOpi'Utodit «iii 
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Joliis.) Of the genus Dolichos, there are Coalthi, Barlaij/f 
and Lobia, Dolichos Sinensis, and their varieties. Of Cyti^ 
nu$y viz. Cajare, there is only one species, Oroos^ Of CtW, 
there is only one sort, viz. Arictinum, BhoQty or Bboot 
Kalai; and of Ervum, one species, vizw Lens, or Mussoer, 
Hind. These are the principal legtixninous plants known 
to me, that are cultivated by the natives, during the cool 
dryseason, viz. from October to March, inclusive. 

Tuber Otis Roofs, — The soirts that succeed during this 
season are few, compared to the number that require to 
be put into the ground when the rains begin. I know only 
of two cool-season roots that can be considered interesting, 
viz. the Common Poiatoe of Europe, and the Sweet Potaioe 
( Convolmtlus batattis), or Kokor-Cunda-Alloo, of the Hindoos. 

The kinds of grain which compose the Kereef, or early 
crops, will be of use over the SowMerTi.parta of the Pe^iw- 
sula ; but not, I feat, to tii^Nbrlhivard, as they thrive best 
and are cultivalfed'dtrting the r&irib.* They are, the various 
sorts of Holci^ ctiitipfeh^tidltig ^jfe ^Kmch-esteemied, whole- 
some grairis, knd\^tl*t&the ftRnd<]ldi%the names Bajerah 
{Hoi&tUspiddt^ii);imkir^H6htt^s6tghi^^ and Dedahn {Hot- 
cusbtcoto^yy tb?tee>^^^^6f PiTtt'ctiWi, d^fcd, IriHihdoo- 
s tanee, Cognee ( Panicum lialicum) ; Chinna ( Fanicumpildsumy; 
arid S^ntah {:Phi»^mi^pmiimac<AfH)\i A}k^^^^ Corn, 

called Bkbkita; *6^^^fttjS►/Sf^,' 'by ^itf %iitH«eS ; MuHmt {Cyno- 
suru&tro€cmtisy,\im€cahkU^dhdf*6tXV\isp^ 
l^ese'^reMl ^il'ltyoi^H^1;Ul§^k^e^i iWtf,'{i0ia»ny parts 
of iHdict, feritt^dirti^li^tht!%li^*^FWetf^^^.^ ^X'Se^ As. 
I^sedh:^iesi^^f^htVryf.A9ly ^^(4Sk suih^iHffdmmi^eMtnce 
ougbt^ to b6 pfc^dn^lbr te^^nift^bf i^idftiV^ «bii^6 aH 
others, rely ettti^y i^ th\^ pt)Atiti6^ *iri4*^e«fe'ife bf their 
anctStoi^s ; atid hot^hlf^ cdhaAiitf ei)[))erttifentb; W ^U\Xrd 
arid' imne^feS^}^,' bWAoet^^^tlfett 'WHbipiim^t^tce 
their dislike to tlie introductiow of any .thing new, ia their 
husb£uidry.- '.•/•-.••o .*,'Mi i .,!t •; .--XHA^ruH -»(i''tn ,.,^.vviK b..* V'-. • 

Potatoes hav^ ]f>eidtf tribwrt '0^ ^6 l^^ll^^^-ot^"^^^ more 
than half a century; at leasts to such as reside in the vici- 
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nity of European stations: yet it is only near such places 
that they are reared^ because they meet a ready sale : for 
though the Hindoos in general like them as a luxury, yet 
they have not hitherto made them any substantial part of 
their diet From such stations, as from so many centres, 
we may yet expect to see the culture extended. Such 
lands only, as best suit this root, ought to be employed ; 
because a few bad crops would throw a great check in*the 
way of its progress; and this ought to be particularly 
guarded against. 

For this root, the soil ought to be an open sandy loam, 
manured with either horse- or cow-dung; and the sort or 
sets, and soil, be changed every few years : for we know, 
from long experience, that growing plants absorb from the 
soil such food as suits their nature : if, therefore, the same 
crop is long continued, it will degenerate. Hence the ne- 
cessity of rotation ; as land exhausted of the food of any 
tribe, or species, (say whea^) by one or' more crops, may 
yet contain the proper food of ! many other Tegetables. A 
light friat^ virgin soil> (of which theve is mudi scattered 
over India, at present^ in a siate of nature^) Inhale, found 
produce excellent crops ^of potatoes^^at Samulotstalei near 
Coringa, on the cosL^t of Coronumdei^fmjAim the Botanic 
Garden at Caletittat \'' i> • «•' yi^ui -.ni} i^na f>..;. "ivvi' 

The worat soil for potatoesy nyt^iw tuboronso'oote in geh 
neral, is, of* a« hardy gtevdly nature d anuiib <of i the ^waste^ lor 
uncultpva4«di j'tifig^.land^ oeirfir Indiaids <ofl)tIiis kind^ and 
frequently IntermiKdd^iwitbiflnoBexiriilesa oakaiteoiis grii 
( Kunkar lof the HindoQs)^ i tStooy,^ dsialky^< ' and' BtM oky 
land, are also unfit f(»>thiscvop$Hl>meail)in I^ia^ for<my 
experience doeanot<ei3tenfi'toJSfif9p0i' The sets to be 'three, 
or, at mosrt, four inches d^epy and one inch above the dung. 
Doubtless.a potatoercrop, -as iiK^iiiopey leaves the laifd in 
excellent order f(»any succeeding cpop^iiwhich^s amUier 
great inducement for changing the soil. It has been found, 
that various sorts spring ivdm ^e seed of <3ie^^aliie'plftnt: 
it wiU therefore be advisable to preserve tlie seed of such 



and ii& jtpplication to the Useful Arts. 375 

as grow best in any particular soily for experiments. If the 
sets are cut a few days before they are put into the ground^ 
they are not so apt to rot, as when set immediately after 
they are cut. Large potatoes make better sets than small 
ones ; and, where sets are scarce, or a new sort wished to 
be multiplied, they may be cut into two or more pieces : but 
I believe it has been found that the weight of the crop ia 
in proportion to the weight of the sets : this remark I have 
found yerified in Bengal. In India^ as in Europe^ the young 
plants reqfuire earthing up, and the ground to be kept as 
clean and light as possible, which makes the roots shoot 
farther, and the tubers grow larger. Cutting off the tops 
of potatoes, at all times injures the crop. 

No axiom is better known, or can be more easily disco- 
vered at first sight, than that a constant ready market, and 
good price for the produce of labour, are the best en^- 
couragements that can be held out to the cultivator. The 
greater part, if not the whole of British India^ immediately 
under the Supreme £oard, produces, on an average, more 
grain than is. necessary for its consumption ; consequently^ 
to give encouraganentifor ftduore extensive and better re- 
gulated systen^jof husj^aadi^y, every lencouragement ought 
to be giveajtQ the iCQcportatiiNi* of grain. The charges and 
dangers attending the port of Calcutta ; and the increased 
pri^ie grain must; be. raised' tp> by bianging it to that port, 
from the distrietsuwJiare it: grows <;< mighty in a gveat mea^ 
sure, be a^oided^ if >:one^ or more,^^8afe, commodious ports 
could be found to j the eastward; and in our new and va- 
luable acquisition,,^ Galiapk^^ where grain is more abundant^ 
in propojrtioa< to^ tJae coiisumptionj^.than on the banks of the 
Houghlyh Such ai scheqiis of exportation carried into ex^ 
ecutidn,. and returns Biade is ia/^iWX>uU prore one of the 
greatest reliefis' to> those psodnoes, in tunes of scarcity, (by 
enabling us. to retiuiv by embargo,. the siurplus grain which 
the export trade would soon produce in the market), and, 
for at least theloWer parts of ;B^ga/,: surpass every other 
means that can, be devi^edi^ . Ajlid £>r the interior, wheat 
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alone may be sufficient ; at least our greatest dependence 
ought to be placed on it ; for, above all other &rinacedus 
grains, it contains the largest proportion of gluten, or nu" 
tritiv2 principle. 

. An European requires no proof to make him sensible of 
this; but the natives oi Bengal^ and other rice* countries^ 
may. Let them therefore compare the race of men who 
inhabit the upper provinces &c., west and north-west, 
where the chief crop and staff of life is ivhecd ; I say, let 
them compare those people with themselves^ who eat little 
else than rice ;. and they must be immediately convinced of 
the superiority of wheat , as the food of man. ; 

I have often, with delight, remarked and admired the 
great bounty of Providence, ki thus abmidantly supplying 
the want& of man^ in all oHma€es> with- thle >inest|n*oper ma- 
terials for his food> dolihing, andrmedieine; ftnd for Ae 
employment of bi9< ii|dtt»lrikl»-4](lgeMity.'* 0^^ no 

country in the worid'««j^yir^diiMei'bl^ili^'{^^ Abun- 

dance w Bengal i A^^iry sliildl^sbaii^^^ayiMifity^inust, at 
aU times, place lt». ihhlAdk^t^ 'i^^f ^^6^'^^ 
or scarcity, froni<«wilti iMT^tal A0il4ii-)f^^r{yd^]t<^^^ and 
in tniaes^of plei^y'iblieyt^i^'^ktiihM^^ 
otbei!'i>faJMtt'4tto iautiM^tg$iM9l^^^'^ff^^ 

t^|^I^^]^dIQJ|J j^^^mpled upon ; and this seems t» be 
mQm^i&i^M^ the^liML^dduc- 

WMtii^dfitO; cesidariheiii iaiiAiv soffieientif 'pvodii0la»e«^^, 
cheaplabour of th^ natives, may^^^fflffyaPfe? m^tm, 

more extended, and the km^^pi^^itittjf hli^^^kt.iiOsem perxupee. 
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tiful sorts of timber. The tannin, or astringent pnnciple of 
vegetables, is much granted in England, and I believe no 
country abounds more in it than this. Wheat*, Rice^ Wax, 
Vegetable Oils, Lac and Lac-lake, Glue, Tobacco, Indigo, 
Saltpetre, Sugar \ Silk, of several sorts; Manjith, of the 
Hindoos, or Indian Madder y both wild and cultivated; and 
Cotton for China, as well as Europe. Bengal will, no doubt, 
soon be able to furnish in abundance, after supplying her 
own manufactures, in consequence of our late conqueiSits in 
Hindostan, substitutes!, for Hemp and Flax, &c.', and for 
her own marine yard, she has, I believe, every thing, except 
copper, within herself. Timber, of various excellent kinds, 
in great abundance, even Teak, will soon be in plenty. For 
Cordage and Caapas, various excellent materials abound. 
iron, every hiU £l^'ni$hes. The ore of the Rajamahalliilist^ 
is said to be of the. veiry best kind, mid in plenty. Dammer^ 
which. w«i<fers^J,u,D4e^9tao4i^W^ry puirpo^ o{ pitch, is to 
be foun4 j^i^r^^lfi^s^i}^^^ mhete tb« soul, «and 

other ,^f^f(fi|Jt^]Ml4(i^;;^ipmr4 vafhQ.rai%e ofA mountaSfis 
whi^ f(m^m¥i41l»i9^Sff^krA^kll^ and JBoAi/twad, 

to tbf» iioi;^ a^ )^^4bh9Jl^i'Clui fymshmifih tat, and 
tti^miti^^:xivV»lib^^jmm^%i^^ species 




and 

titers A^to<» lyi»it»iiiyaHiaiit, $0,M^^t»iHm€^dflNi\ir 
thereof I have just sent to Mr. Cobb, the Secretary at the Eaat-India 




tatiori of this 8alub|ioUi|,pi^p%^tioi,pC^vW-Vl^^ : -- i. . vj 
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a great size, and yielding timber of an excellent quality, for 
a Tariety of purposes. 



Queries, by Government^ respecting the Abolition of Public 
Granaries; u>iththeAiiswEB.s,ly the Board of Revenue. 

Q. Whether any public EstabKshment be necessary in 
the present state of the country, in order to prevent, or to 
mitigate, the fatal effects to be apprehendedfrom a scarcity 
of grain? 

j4. Precautions to avert, or to mitigate, the fatal e£Fects 
resulting from a scarcity of grain, have, upon former dis- 
cussion of the subject, with great apparent reason, been 
deemed necessary: and the same necessity for such precau-^ 
lions, if any can be devised, appears to us, in the present 
condition of the country and itb inhabitants, to exist with 
equal force« ^ . 

Q» Whether, on a presumption of siueh necessity, the 
present establishment diii^be^ cohsidered> adequate to the 
objects proposed; or, if' insuffident> whether it be sus- 
ceptible of My niodifleatio^ #hi^b w<dtild'i*ender it ade- 
quate to this object?- ^ ^ ^ >;:.).:.. .v^i , 

A. The present stores of gr^n woulif, Itr the ptoJk>r- 
tioft which ihdr nlagHittiae^ Wight lieai*^to' tWdlegf^e* of 
scarcity; aiS#d-^tlfe yh^i^ed' ^pUij^b^ 'ol^ avi^i^g^ of 
mi|jgating the &tal effects of f He scarcity; but, in 'the 
greafaieM*^bf ^M' ex!p^ifer^^at^#hifch^^fti6 jgratt!mei^-^re 
mi^m^W^^^^ li^i^M an iiisiipei^Ble bfejecr 

tiott to '^eStt^itm^r^nt^An^^ 
Ihlsexp^nsje to be susceptible' |o£^r^u^tl6il'^ 
rate bdfundu, tf^' eMabBl^hnl^of ''tl^ granaries ^AotAd, 
inm d^i^loni1)e'^ab61iahija*>j?i1ihoiit^^^ '' . 

is deftictivi^, any other arrangenirelt ^n lie al^b^(>t<^^ ei- 
crmpt !fi^ \iibu|ar d^ tia^sfi^oty 

assurance; that Governmeilit, ih tnakhig^'al cSiibidefinble 
pecuniary sacrifiQe fox the (benefit of the public, will not 
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be disappointed, either with regard to the extent of the 
relief proposed to be secured to the community, or with 
respect to the general effect of the Institution? 

A, The only plan, free of conclusive objection, that 
could be substituted for the granaries, would be to re- 
solve on appropriating a sum of money, whenever it 
might be wanted, for the purpose of purchasing grain, 
and of conveying it to the parts of the country where 
a scarcity, requiring such relief might prevail; or of 
procuring relief by bounties to individual traders ; or by 
any other pecuniary means which the exigency of the case,, 
s^nd the then existing circumstances of the country,, 
might point out. 

With a view to the same relief, and independent of 
other motives, we think it would be adviseable to en- 
courage, as much as possible^ a regular annual exporta-, 
tion of grain fr^m thei^e prpyinc^s; because a great part, 
if not the whole, of the surplus upon the cultivation 
and produce, ned^sary.fpr.^f^r^aLpurposei^, which the 
demand o{ g^m^P^x ^ppj^ta^, ^uld oci»ision,^ might 
at any time be retained by embargo^.i^d thrown back 
upon the marketft^,.,,,^,,,, ,^.,,,^. ,,, ^ 

The quantity pi,^x\fiQ,,m^»Ttf^^,^9^:M^ 




of on^ lack of wjimTj^j ,p^r ^iyjfl[i,,,9i^ tb^.av^agg^^f^t^ie 
six .preceding .ye^sv.^a9^i^i^,WJ.,fl9n«^^^^^ 
a ^tofe^ w.hiph, by,^jfttjftr«f?,/paig^,jtg,fff^t^^^,^itie 
evfut of .a,^ai:cj/y^.l9^af^igijjj,j.,r,^^^^ sJ oj ^.Bmoz^ ^i.:- 

lish the establ^^9tc;rfr«rfliJffS!fi??l AcF^dii^^ JffiP^ 
cesBary,.f9^,jjs,^to f^U^$q1^ti ^^^^^^h^Sf!i%m^^f^ 
the, ipari^^ >y ^fe^ m^m^A^BV\^uP^' .9f^^m{m^J9^. 

of the igrain ia stpi*<?)! 
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LXXXIII. — On Forcing Grapes, as practised in Denmarkf 
by Mr. Peter Lindegaard, Gardener to His Majesty the^ 
King of Denmark.^ 

SlR^ Copenhagen^ April S^lSiSU 

The many different methods^ by which vines have of late 
years been forced^ have excited much attention among 
h'orticnitarists ; and, indeed^ it is not to be wondered at^ 
as grapes possess one essential quality superior to peaches, 
viz, that of keepings As soon as peaches are ripe, they 
must be eaten, no means being yet known of preserving 
them when mature ; consequently, after October, none of 
these fruits are seen on the table, except very late sorts, 
which are mostly without flavour: grapes, on the contrary, 
when properly managed, may be kept almost the whole 
winter. The sorts eligible for this purpose, with which 
I am acquainted, are^ the White Omsseliis, by the' Dutch 
called Vroege (Early) van der Laah,'knd the FVa^kendal: 
when these are forced slowljr, by ni^tik ^dlThtil'Se-^uiig and 
tari, ml1mUiheii^'tantebfjt¥e, iJit^oyfe&arthe property 
of keeping well a considerable tiBi<^.^''^KA9=^()6pehds^fWlr- 
ever, hiueh on thid'^^im'!n'whitih1;ii(i'^j(^e§hav6^trt^ned 
maturity; for exitiipte^ #hett tl^Jr ir€f'tf]^«» At^s<,'^^*4ey 
will )by tniioe^nkhli^^ii^M ^ 

ih tl»^«i{(idte <>!• latt^'^JTol^ JSt^pte^^i^ HLfM^^'p^s. 
for'wtMdr iisei ar^ Ai<^'^fii6K'%t«4'^ip^ti«d'&('the^t^^^ 
in ^WM«h" ho<'^r^'^i^^ti§lbdf fli^ ifiji^^ WiH^ dOfid&!(€d 
s6\^f^f ijieklis^liehi%^dd')#itg&i l^pity^tod^c^r^ 
yAl&i^\M?^ 4lii^g^iSf f^if^l^tea^^bpl^r^^Wd^llie 

Cb^^elas gft^ ft^m^'4;h§ 'SmMt^iirftllii, ^^fi^'^'p^ 
ri|i<^, s^e)itoe§l!^lJ^!^r%h^ ^s4'%llt6hr>ai^>f€{»c6df 

l^I»t^^i^'dt»s^€fa^d-)^^m&¥'t^^ 
dF^A'gra^ ii^' ijh6iri^&^8ii^fh^ W6i^al§r^^ MAteh 

I chiefly attributed t'6^%Kd^^^lf^^n#fc^ftn^gi^{i^ 

culti^rAl Society, 1824. 
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4>egan to change colour, the weather was cloudy and rainy 
for near a fortnight; and when the grapes have attained 
-their proper size andmaturity, without much sun, they will, 
for the most part, remain pale. I have likewise observed, 
that grapes forced in large bouses seidom attain so dark a 
colour as those which are ripened in smaller houses, or in 
aframe where the firuit can be more a£^ted by the sun's 
'rays. In order to improve the cdlour of grapes 'Ui4arge 
forcing-houses, and cause th€ sun's rays to produce more 
efBdct upon them, I have, for some years, put boards under 
"the trellis in the vineries; placing them at suph distance 
from -the vines, that the grapes might hang free. The 
^result of this experiment, when first made, answered my 
-expectation;^ — the grapes attained almost as£ne a colour as 
lathe nnaller houses; and the boards so placed under the 
vines; were> besides, .very aeffvkeable to the wood, assisting 
its ripanifig ,Qf pi^turit^yi £em:: the next season. But this 
systemis ^y)d|>{di^le tp houses aolely appropriat64 to 
vinessiS^s id w^i4(i4e|^:we[any o(;her pilots, growing'.within 
the jho^lk^ icrfySiMiiid B^ 

/J!b^e m 9^.,^m^3im 1fe^ JRpyal 9wrden at Rosenberg, 
w]Mck«^9lC9^s^ti|(tct^ h]f\oneipf npfy^pir^deeessors, about 
f<>rt3irf(E«i|hycWSi>g^<>'IS¥fevt(^ (th^\vhite.Chfis»eU^) were 
p^^iteipatsMe tU^(fe^jiiir#fti^$R«^it*W; i^ the 

w|Jli#to>tbe ,h<Ri9^jqiTWeT^rJ^ 

Swelb but a|w^ «irf&f*d m lJi6<^)|t4il€^^y.*eyM€r/rost, 
i i» til^.^rwrte^qT»tt fiiM}i(em^^^^grJBk>^9^ ^^yte,rtfee 
grdwido ^^b^i^ijferfiRjp^ ^Bf^^l^J ll^ se^4 

l^d, Mi|9^Pfttf^«#li^^'^^ Hf»W^53J,;vhen 

imne^Mi^ tbi^HjWgwe^pfrjfl^ g»i?4^- m Jidug up 
aiiA.tl^eYfafnAiifi^A^^ iilfeole 

%)lrdeiytj|t€%f(^4fepw*^tw^^ 

My Composition is as follows : — One-half the top-spit 
'fy^lai'^^c^ a' fbttrth-^art tif J^otten 

dung from the faot-bedS| mixed with a little leaf-mould, and 
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«prays only half-Fotten; and a fourth-part of rabbisli fmai 
.old buildings. . These materiaLs are well mixed together: a 
portion of farriers* parings of the hoofs of horses, horns, 
and bones of animals, and oyster-shells, are likewise 
gathered, pounded^ or cut small^ and mixed through the 
mass. 

The above-mentioned forcing-house is about eighty jfeet 
long, by eight feet wide. One Frankendal vine .was planted 
in the centre, in front of the . front wall, and was drawn, 
through an aperture, mto the house; and then trained on 
a trellis, ten inches from the glass*. On each side of the 
Frankendal, were planted two White Chasselaa vkies, to 
occupy the spaces ; and as the Franl^ndal advanced, they 
w^e cut away. The vine, was p}a^ted in tl)ie year 1793. 
Ten feet from the front wall of the vinery is a pine-pit, 
running paraUe) with itf boitjbt;:faQing thiesoiitl^jeast, or, 
mor^ properly ,8peaJung#i fbpir' n^^diw being, ejleyen 
q'dock^.' I hav^ii^ latter. grear^, OibsQi^edrth^aAvf^tyiag^^pus 
j situation in> which: this ^vine is placed:/it d^vQg aasistftnoe 
from' the pine-pit, as weH as.&oini tb^iV^9lRy4f^lJ[j Jthe 
foBoiB^of bothxopnmelieuig ation0p€udu)d> vjbs*. tib^opiddle 
of February. The rpoincif the vUifi^' teing placed b^tw^en 
two warm >pit9,^theugrowlht ofi^itds muchrpremoJted^jt iNo 
i Are i&'$;p^&^dk^^Mi&ti^i;illa^^^ 
in4iii^^tii]|*th««ti]|mto UMnthfi.!i('i «'jn ';^ ^m; ^ i ufM 

vine iiiii}uesti0n* ^ ^"^^t^ <itw)6 fersliiyfear^'afti^riiAie xiiif jkIUb 
pkinliMl, i it 'put boaisdb' whdiar) ibttibranichesj i proj i^etin^M 
fat -as>l4liotii|Q^'(i]^;iHoiiiIdij^^ season. . iTike 

shoots >wb]i»car«^ull)^Jamiiiadv}«andjias^ tbeiboMidfr; 

tadcwhen 4d]te &st'£biiicJaterals/b 

1 liipp^l^tbeoi o£^<alh|lle4ni.tg»uia£A^fc»llI^^: a^W ^^ 
i thiiee Of fiwiptefid lateia2a»wea»(ti»iitedBiQl^'Siu»iftmaii^ 
The^rst which were/iEqpp^aboi^tinrieg^^weseithiSQbe^ 
: ftway^about^»ai iqviart6(ff-4)f4an4iidi abore^the -donnanti e jre of 
: the^9midn')siem :icfaiidA:SovI/q[xroc^ i&avmiddfe)#f 

^ August, when the shoots were stopped ^ leaving^oRirAe 
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extremity of e^h, three or four laterals^ for conducting die 
8ap^ and nourishing the buds* 

In the autumn^ when the frost begins, I cover the whole 
border with old horse-dung, rather dry, about six inchesi 
thick, to protect the roots against the frost, and let it re- 
main till the end of May, or longer, according to the state 
of the weather. The dung, during the winter> being al- 
most dissolved by the rain and snow, conveys much nutrir 
ment to the roots of the vine; and though the winters are 
generally severe with us, I have never found the soil frozen 
under the dung; which, otherwise, would retard the pro- 
gresis of thb vine in the early part of the spring. The 
lights are likewise put on in the autumn, and remain till 
late in the spring, when I find tiiat the frosty nights are 
over. 

The third year, a few grapes appeared; but they were 
cut away, and the vine was treated in the same mimner as 
before mentionedr Inibe ^urthi year, forcing .^as com- 
menced, diough slowly, for that and the next year^. and 
n6t before the 'begihrnngctf March. ^ The Franjkendal vine 
had nowiso far e]itended»4hat;theiGhasaelas vines, opx^each 
side of it) were necessarily cut awliy^ ^ • > < ,. ; i 
'' The lights, as>I<haveobsarvQdiraii^usiUtlIjf|)uti9BM 
autumn, before the ftostiseltt in; iiit^aift^iiitUdw^ 
thaw, I admit air. into the housei^j iALnyitkmiPkJi^fWlib^t 
ii&en afine dayi faappelM^iI*JPel(ll<»8eithe^%^t9l>£^ltl|tf^I^^ 
the tine ;rwhichjbeingdo]Betio long ^efore.tb^j forging QQm- 
mences^ secures^' themne &amj kie%iim^u.\ It^e^d^p^k.^y, 
ithat selecting theifiiiestjaBd stvongoat.forMQbe^ijI b^ye not 
Brare than diDeetiovfoocfiindeSieaclTt .UgbA^^ wd.tyi^ia.are 
entirdy cut4iow%'ta supply .beaioiigriwoodfoi^ilibe iP^^ ye»f. 
*)U Wlmn the^ine isipruned, tkeiigiits are inaDodiAt^lj^iput 
idn\i}0aibif!0i!e^Mii»6L' iim&s^ Kuidi aur is admit- 

rteidf*J)Ut iwhen rakiior snom Happens, the house is Ahutiiip; 
and ill severe '£rost^' is covered >wifchijiliiftUeini^<m^d0/' of 
'^fcowdvivbich lig the-oidy covering ever used^dueixi^ itbe 

'ft^Cing;.. -:^' f. ''.}]• i\.l)L i)irfi i OxMlt on) nun/* jJOJL.i 
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The forcing last year (1822) commenoed die 19th of 
February; when the pit within the house was filled to the 
top with fresli horse-dung, which remained in that state 
libout eight days^ to sink; during which time, much air was 
admitted, to let out the steam which arose firom the dung : 
it afterwards was levelled, and tan worked over it about a 
foot thick : from that period, the house was shut up night 
and day, except in sunshine, when the .lighta were slid 
down ; and the house was regidarly covered at night. 

A very low temperature can only be obtaioed during the 
first eight or ten days, before the tan becomes wann; and 
the temperature is but little augmented befcM the budg 
begin to move or swell, wliich I perceived on thelSth of 
March : from that time I let the thermometer rise a little 
more; and when the buds were so advanced thait: the 
grapes appeared, whicl^was,pn .the 29tbiaf JVIaocW 11^^ 
the thermometer, in s^n;i»hifle, rise t9 I6'<deg?ees jof <B^]^- 
mur (68 of Fahrenheiit)/^ though it^was^^plaoadimder a 
raftei*! in .the shade. . h.ri .- . r^ j,t- i?*- »f^. •/ - i--^* '■ 

Before the Jirines begin to^^iloom/Jfalwje^'tie thesbowts, 
and cjut.or bre^k awj»y theunpr^uotive^ -and superAuoits 
shQpts; for I never touch the- vine when in Uoom.i >'v;«m^. 

Qn the, 10th of Mi^j.ftl^e griq>e8 began. ^iO'bloom^ ^and 
contipu^d in flower>l?\^ ^fortnight^i -Oa^the^lstiofiJunr 
1%y{^m^4 ^0 begjifa forming ^ir seeds* .vfAfe tbiatp^oiod, 
viz. fnwii jB^dipg tjllfhe ^^^Uing.]>egi^.I,BUra)i&tginRe 
much ur, that the seed might havc^j sufficient* timeiiojjbe 
formed; and b^sides^at'that timj&af;the.3ifeu*,«4;lie sun can, 
although much air is admitted, raisathfttb^nnomelei^tolS 
or'sb'meitiihes 20 degrees of Reaumur (72 or.76 of Fahren- 
heit). On the 14th of July, some of the grap^t^rne^ 
h^ck'; and by the begbiiing of Septeml)ef' they ^ere' fiilly 
ri^. f, nevertheless, kept them on the l)rkncli6s, at least 
s& m^ny of them $A lintended to reseihr^ for winter iiise, 
until the 20th of October,*or even later. 
.. Wh^ tte jgr/ipes are gathered, I iaii;i^^dia|:ielyTeg^crfe 
the lights. "that, the vioe ^ iriay .he .^xpctsed to ^-^iiie£ 
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In "December f when the thermometer, in the open air/sink's 
one or two degrees below the freezing-point, the lights are 
put on the house again, and remain till the next iaiitumn. 

It may be said that this forcing is slow, but I apply the 
produce of this vine particularly to winter use; and I haTe 
experienced, that when grapes are slowly forced, tbey 
possesi^ more natiural strength^ sind fitness fo^ keeping. 

This vine occupies, now, a space of six hundred and 
forty square feet ; and has been regularly forced every 
year wkh success, since 1804. The produce of it was, last 
year, fbur hundred and ten bunches (of which I have still 
a few fit for use): sonde bf thi^m weighed two pounds, and 
most of them oiie pbiiiidyavoirdiipdi^'j but the grapes were 
last year" pater ^tha^tiishial, fdr they ilssnmed their colour 
during rainy and cloudy weiither : notwithstanding, they 
kept as welt asr in^ny cfthet 6e4V6ii; ' 

i>db*iotoffei?thid ^ciMnt^ik^ii'MRtterdfh^^ 
much ^pfacih^<iri'Holhnd))r'^iAth^ thkt it 

will excite much attention in England^'Vhiiih 'po^lesies so 
inaiJy^xpferteiKi^iJftiid^jp^Akf J «te fli^; HoViicultorilts : 
hut I have prev^d}tHmpiemdW^^ 
produced wiikoui' mfMsmdt^i^JiWkW^: It ahy;^htle- 
ni«n we^ dispoii^td tfy^fflSi ^fligd/^ *(rtifa' aavJs^^fiim 
toiJAdopt a iWcAi^-hdtea^^dii^ U liffiilHei- scaled feif'SiBng 
<taie adniltir liibre iliSflr^dP iittHEHti^a^ ffioffei- *dii^; -A^^taie 
tetter-iff *m>reeA^ke^e»J^ilM.^'^ikWiWai% figlfts are 
sufficient space lfe'6ift>iheV-^'''^ ^^^^ ^''^' ^^■'^' ^^^^ '^^"^ 

^'mentc^^^^ ^Ccfmnitte^qfj^, bi^npayy Jormed/oKiff^frj/r 
'""lingitmto'effecL'll ^ . ^,,.. , - ... r^..>;, -,jf i,... 

Liverpool^ Od. 20, 1824. 

T^K^Comihltt^ af the tiv^^j^ool ;aM' mnp^^^^^ pail- 
ICdafl^iU^aiiy ihii^H;':H|^ tS'sta!^, coTicisel^^ tlieg^uncls 
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upon which they rest theur claims to public encouragemenft 
and support;. 

The importance^ to a Commercial State, of a safe and 
^eap mode of transit for merchandise^ from one part of the 
country to another^ will be readily acknowledged. This 
was the plea upon the first introduction of canala— 4t was 
for the puMic advantage; and although the new mode o£ 
copTeyance interfered with existing and inferior mod^s, and 
was opposed to the feelings and prejudices of landholder^, 
yet the great principle of the public-good prowled, and 
experience has justified the decision. 

It is upon the same principle, that Rml^roads we now 
proposed to be established, as a means of conveyance^ mani^ 
festly superior to existing modes; possessing, moreover, iStia 
recommendation, over and above what could have be^ 
claimed in favour of canals ; namely^ that iibte RaiUroad 
scheme holds out to the pubUo, not only a cheaper, hut afar 
fnore^apediiious convey once, tluui any yet established I- 

The Liverpool and MmichestQP^ SUoLiBoad is .{noposed 
to commence near the SnnGe!s PockViLiverpoplf Whence to 
Vauxhall Road, iJien through Bootleg W^dton, F^s^tb^ 
Croxteth, Kirby, Knawi^l6y,£cclestc^,:«WiiidIe,\: Sutton, 
Haydodk, Newton in Mi^dcerfield,^ Oolbom^LoWt6]%lieigb, 
Femiing^on, AstleypIvUan, Wiorsl^y^ E<;cks^ Fen^buiy, 
Salfiurd^Hume, to the Vneig^bourfao^Jiif ^the^w^sterly^ead 
of Water>4itreet, tManohealer^ ia^the^ whol^ a distaROti of 
about thirty-three milesi' - = = ''>- v/.tiot.k m -k...* ^^..^ .ro.t.jui 

The road 4oes not Approach ^tiiiii about aitliI#-andHBb- 
half of the residence of the Earl of Seftoni and' it traverses 
the Earl of Derby^s property, over the btfn^n itfosses^f 
Kirby aikl Knowsley^ passing about tw0< mj^a dtstatioa 
fcom the HalL In deeifling upon thi^ pr(>^<)a9dri((Ait^,'Ae 
Committee have been arbcious, at con&ideiable inoonirenieBoe 
and expense, to select alines which may not only be eQgibie, 
oonsidered in itself^-but may be as litde objeclionlib^ as 
possible, with refei^QD to the individual and Ipcal^ifttercisls. 
^ t .ISie gr4)und^-liM^ 4>€i^xjuip?ir4By«d-by^t^^ 
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and thci estimated '.expense of arail-road^upoQ the most 
improved construction^ including the charge of the loco* 
motive en^nea to be employed on the line, and other con- 
tingencies^ is 400^000/. ; which sum it is proposed to raise 
in 4000 ishares^of 100/. eadi. 

The total quantity of merchandise passing between 
Liverpool and Mandiester is estimated^ by the lowest com- 
putation^ at . 1000 tons per day. The bulk of this mer- 
chandise i^ transported, either by the Duke of Bridgewa^ 
ter's Ca^ajl, qt the Mersey and IrweU Navigation. By both 
of these conveyances, goods must pass up the River Mersey, 
^ distance of US or, 18 mU^s^ su^ect to serious delays from 
contrary winds ; and, not unfirequently, to actual loss or 
damage Irom tempestuous weather. The average length of 
passage^ byJhf^esonveyanceSf including jthe customary deten- 
tion at theiVfhaT&^.piay be^ttihen atS&hourSy longer or shorter, 
according to the favourable or unfavourable state of the 
winds and tides. ^ The. average charge upon merchandise, 
for the la$t fourtadni iyears,>ha8 bei^a' about l&t per ton. 

JBy. the profecfed^Ruilfiroad, .the trcmsii of merchandise, be" 
twee7irJjioerpooLaniiMii»cheiter^wUlJjaejffected injburor six 
hours s ar^d the idiqxgeiddJhd merebani^ mil be reduced ohout 
on^tJiirdl HereitheuutUUfe accompHshedmi immense pecu^ 
martf saving 4Qibe.pijJfl^y(piieTfaa[id}^QV is, perhaps, 

still more^ impocta»t-b«*^&$ economyiof iime^ Nor ; must we 
eatiioate r the. vah40l 4^1 this saving imeir^y byjiis jaomlnal 
amount, whether in money or in time : it wiU afibifd a sti- 
n^ulus to the produQtii^e. industry' f^.ihe^ country: it will 
give a iiewv impure M^be powers of accumulation.; the 
value and impojctapoe^of which can oqly be fully understood 
hyuthpj^e who are^^awace h(^. .seriously^ commerce may be 
inap^ded by petty ii^striction^ ; and; how conuSnercial euter- 
prjise.is encouraged Bnd promoted by an adherence to the 
prin^fles of £ur competition and free trade. ^ 
^,isTlle.Committee«ne.aware,that itA will not be immediately 
/Mi^df^stoodbjr the t^KuUiciJiMWujtbe pm^sietor&of.ea^Bail^ 
l?Q4id»i7^iiui«£.AmJnfvesit^ 
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to carry goods at so great a reduction upon tKe charge of 
die present Water-Compaiues, But tbe problem is easily 
solved. It is not that the Water- Companies have not been 
able to carry goods on more reasonable terms ; but that, 
strong in the enjoyment of tbeir monopoly, they hare not 
thought proper to do so. Against the most arbitrary ex- 
actions, tbe public have, hitherto, had no protection ; and 
agunst the indefinite continuance or recurrence of the evU; 
diey have but one security — it is compelition that is wanted; 
and the proof of this assertion may be adduced trom tbe 
iact, that shares in the Old-Quay Navigation, of which the 
ori^nal cost was 70/., bave been sold as high as 1350/. 

But it is not altogether on account of the exorbitant 
charges of the water-carriers that a Rail-road is desirable. 
The present canal establishments are inadequate to the 
great and indispensable object to be accomplished; namely, 

the regular and punclual conveyancp- of goods at all periods and 
seasons. In summer-time, there is frequently a deficiency of 
■water, obliging boats to go only Iialf-loaded, and thus occa- 
sioning great inconvenience and delay; while, in winter, 
they are sometimes locked up withfrostsfor weeks together, 
to the manifest hindrance of business. From these impe- 
diments, a Rail-road would be altogether exempt. There ' 
is still another ground of objection to the present system of 
'carriage by canals, namely, the pilferage; an evil, for 
ybich there is seldom adequate address, and for which the 
privacy of so circuitous and dilatory a passage affords so 
^any facilities; whereas a conveyance by rail-way, ^ef- 
fected in a few hours, and where every delay must be pc- 
pounted for, may be expected to possess much of tlip ^^f^ 
Kcity, and consequent safety, of the King's highway!^.' , ^ 

In addition to the transport of goods between Liverpool 
and Manchester, an important branch of revenue rnay be 
.expected to result to the proprietors of the projected road, 
from the conveyance of coals from the rich mines , in j^ 
•vicinity of St.Helen'5 ; an advantage which the Water-Conv 
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panies do not possess; and which, from its importance and 
extent, may probably enable the proprietors to reduce their 
rates of carriage still lower than now contemplated. These 
coals at present pass along the Sankey Canal, and down the 
Mersey, to Liverpool, a distance of about 30 miles. By the 
Rail-way, the distance will be. shortened one half, and the 
charge for transit very materiaJly reduced. 

Amongst the widely-diffused benefits to be expected 
from the proposed Rail-road, must especially be enume- 
rated no inconsiderable advancement in the commercial 
prosperity of Ireland. The latent energies of that country, 
her capabilities as a manufacturing power, wiU be 
developed, by being brought into easy contact and com- 
munication with the manufacturing districts of this king- 
dom ; while every aHjcle of her agricultural industry will 
experience ah inbrea^^d demadd, from the cheapness and 
facility with which i^will be iritrbdluced into the ipopulous 
counties of Liiicas^er and Yoit Whatever, shortens the 
time of convey ctnce^ praciicduyliimintshes the distance; and 
whatever i^3a^e^'*iii*^tW cbsl^ of carriage, 'is a, gam to 

U 




o^hi^ to thg various cau3eB'X)t deiay aDOve enumeriicea, 
goods ha^e, 'iit^3iill^'^iaJic4''iS4^n '»4^ M t^^ ' 

sage ftoiii lW^M*'# WP'^^"^^ ^^^8dt '^r ?^«c^ 
must hi)t UfrnMl'-'m^^^MS^M^ in me^'^nical 
sciencse rendei^/ ir^ileii^i^aty V' M goocl i^m^ c/f^'ifii 
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under discussion by the Britisli pubUc. In the United - 
States of America, also, tbey are fully alive to the impor- 
tant results to be anticipated from the introduction of 
Rail-roads; a gentleman from the United States baring- 
recently arrired in Ijverpool, with vhom it is a prindpal 
otgect to collect the necessajy information, in order to the 
establishment of a Rail-way to connect the great rivers 
Potomac and Ohio. 

The immediate and prominent advantages to be antici- 
pated from the proposed Rail-road, are, an maaeaae 
pecuniary saving to the trading community, as well as 
increased facilities to the general oper^ons of commerce;: 
arising out of that punctuality and dispatch, which! will 
attend the transit of merchandise between Liverpool and 
Manchester. But the inhabitants at large, of 'these po- 
pulous towns, will reap their full share of direct and im-' 
mediate benefit Coals will hie. brought to 'market' in 
greater pletity, and at a reduced price ; and farming pro- 
duce, of various bifids, will find its wa^ fr6m' greater' 
distances, anid at more reasonable ratea^ Xo'tbe land-' 
holders also, in the vicinity of tlie line, the Rail-road- 
oflfers important advantages, in extensive markets for their 
nuneral egad 'agricultural produce, as well'as ini a,iaeility|9f 
obtaining lime and manure, at a cHeap rate, in '^retuni,' 
Moreover, as ,a cheap and expeditious means ot convey- 
ance for travellers, the Rail-way holds out a fair nroapect 
of a public accommodation, the magnitude and jroportancf' 
of which cannot be immediately ascertained. 

The Committee do not think it necessary to clw^l^ upon 
probable and contingent sources of revenue to ihe prtt; 
prtetors, and of benefit to the community; buti^ "W*' 
possible entirely to overlook the tendency of ia^ased- 
ecoaomy and jUspatch to. extend the eommerinal i^r-^ 
conrsB, 'hot only upon tbe iWieaiate line o^^roa^.i&iit 
diiei^g in rai^cations to the North' and the feoufli, «m( 
espeoifdjij tq^wjd^ th« Mb «iApo|mloiiiitoii«iofB«hair; 
a short Branch-line being sufficient to bring that es&M^k 
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manufacturing district into rapid and Sxtaci communication 
with the sea-port. 

Such is a hrief view of the scheme in which the Liver- 
pool and Manchester Rail-Road Company have emharked: 
and which, while it promises such manifold advantages to 
the public, the Committee feel confident, wjll afford a fair 
and liberal return for the capital invested by the pro- 
prietors. 

LXXXV.— Ob the Treatment of the Bam/ar^Tree (Fiats 
IndicaJ, HI the Conservatory. By Pbtbr Rainier, Ejy. 
Captain, R.N. F.H.S.* 

DEAB SIR, SintOuiBipUm,J<ai. 10, 1834. 

I HAVE, in my conservatory, a £anyan-tree^ which has heea 
in my possession fourteen years : but I did not succeed in 
getting the roots, which it annually sen^s forth &om its 
branches, to f9rm stems, aod live through the winter, till 
ISStf: previous to that year, they mildewed, In consequence 
of being exjposed to the steam of the house. . 

I have now been more successful, under the following 
treatment. — In the summer of 1820, I procured some 
rooiet-cases, which were filled with a mixture of equal 
parts of white sand and sifted loam, well incorporated to- 
gether, arid' then suspended from the tree: into these the 
fibres were inserted, which had shot from the different 
branches, to the length of four or i^je inches : water was 
occa^ohally applied to them, till the end of October j from 
whicn time, till the ensuing spring, they remained dry. 
The bottoms of the cases were opened in the May follow- 
ing, and the roots soon projected : the cases were then taken 
off^ with'a sharp knifcj and the operation again repeated 
on' the'extremities of the same roots, till they were long 
enough' tlr reach the earth in which the tree is growing. 
Soon'after the roots, which had been inclosed, were ex- 
po'^d to the atmospheric air, they were covered with 

•lEremiVol. T. ruta<Vi'tf ibe '3»UMti«» of thto Londoa -SfartU 

culti^rjiL Society. , , ■ . , ■ ,.„■ .i- . .'i ■■> ■ • ■- •' ' 
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bark, and attained the size of a quill the first year. My 
Banyan-tree has now thirteen stems, and Is the only one 
I have seen in this country exhibiting its native character. 
I have sent you this stfuement, thinking it may be ae- 
cept^le to some Meinl>ers of tlie'Sodety. 

I am, Aeac Sir, yoiirs futhfully. 
To Jpura S^lMx/JSig. 'J'.A^ A& PETER BaISIER. 



mT>VKS\v^VB^'if,ififir-HygTpsf^ljtr.,i^ partfcifffir ■• also 
on ,MM, GousDplfV (ind TheqD|P^E , 'P^AXfff's^^mprove- 

Three great atmospheric phenomena, eq^^^EljlJip^ifjfJit 
a(id«HWtwi|^!«re^5«^ySjp9 c^ ,^l^^Ti[f„Ui[g,b^^ 

4^a degree suspended, 

. The first of these facts, and which we have cndeayoi^r^d 
.tOn elucidate by a number of obeervations published„f)t 
.y^ioua times in this Work, is the almoiit simultaueou^^)^ 
,^£.the great variations of the atmosiJiefie pressure, w^i^ 
jpay be observed at such considerable horizontal and v^ij- 
.tical distances, that we can only explain them by the fup- 
.position of there being a real passage of the air by. ctfj^- 
rents; as this influence is frequently instantly exerted, 
^during thfi time of a calm, over an extent of two or three 
hundred leagues, 

The second of tJies^ pbEenoniena, which is equaJly^a 
jP^radox, is the air becoming lighter, or its vertical pre?- 
jsure dimiuished. This diminution is indicated by the de- 
iscent of the column of Miercury in the barometer, which 
frequently precedes, aud sometimes nearly accompanies 
^he fall of rain. Tliis water, which is about 800 tunfs 
^eavier than the air in an equal volume, becomes ligtiter, 
-t,and is suspended in a most. wonderful maimer, as an elastic 

* ¥rom iiiiBibi.U,uf. So. cl.irl^, T^m.XXVU. No.J. S,T>l.^f8^^ 

oihiw aid ryiHs \ua xstAi w isdu^ 
» t av JoV Jifl-A .Ai.T 
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fluid, either in an invisible or hygrometric state, Or in 
vesicles which become tisible in the form of clouds. The 
passage from one of these states to the other, the enormous 
quantity of water held in suspension by the air in the vesicu- 
lar form^ and sometimes without any sensible alteratioii in* 
its pressure, are the principal phaenomena of this problem. 

The third, is the extraordinary contrast which exists 
between the usual hygromeiric dryness in the upper regions 
of the air, that ief/ of this reservoir of all the water which 
is continuldly fiiliiished by evaporation from the surface 
of the earthy' trie sea,' and lakes ; and the office of this 
great reservoir Oftvater, fotmeiiin these iregions we know 
not how, and distributed^ in iem abundance equally sudden 
and ineipKi&bfe.' ^'>-'-^--'- -i - ^\\' '" 

TSvo 'ij^ritfs {wMcfr ^ietWps, hbwfevcJr, may prove to be 
onl^Jiiiie)]! liaUrtc irrid^>&<a*i^^ present them- 

selves & the^^fayl'bf ti)d^ ]^hfib«bpkef#1it^ begins to reflect 
on these complicated phsenomenar^trtti he shdidldtni)^ iti 

;%nd 





bitticbes of the study of nature have actfidi^eil 
Wo itf' o^''yike€p*3 ' '' ' 





PaiSi^'iS We Wi^i mtxAiM'hS 
Wa^a^ih tte'^lSeia^&rtSg-SmonheR^ al^o^ 



tte ydolettt k>it^iie^/irt»d <»ity tfiinki «IP figa mUI 'fine>. 
weather as they oiay aftct Ua waUca. 
7«cft. Hep. VoL VI. r r 
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It ig, we think, the profound study of the phamomena 
of evaporation which must form the basis of these re- 
searches, and furnish discoveries ; but the chief things are, 
observation and experiments ; and these last require an 
apparatus, adapted in all. respects to the purpose. We 
know that the caloric, electric, and aqueous changes are 
more or less rapid, sometimes instantaneous : now, all the 
hygroscopes known, with the exception of one only, are 
complicati^d in their structure and use, and, espedally, are 
more or less slow in detecting the presence and the ex- 
tent of the effects which they are seeking to discover; and 
defective in the quickness of applying the instrument, which 
ought to be ready instantly after the ap)iearance of the 
phGsnomenon which it is required to indicate, uid to point 
out its progress with the utmost exactness. 

De Saussure's hair hygrometer is, amongst this class of 
instruments, the only one which possesses the requisites 
for this purpose ; arid, although it is praisefl in a high 
degree, yet it is far from possessing (hat^redit and repu- 
tation which it woul^, ftcguire if it were better Itriown.. 
Scarcely had it come out of the hands qf its cetebra^ in- 
Teiitor, and of the exceUent artist (M,. Kicouts ^afJ.) who 
constructed it under liis directions, than ij^orant an^ un- 
skilful workmen spoiled it in its execution) and caused it 
to losCj by their faults, tjiat confidence' which it would 
have merited, had it remained in its original state. We 
have now begun,in tlje city, where it was originally in- 
vented,.not only to recall it to its pristine excellence, but 
to procure for it a superbr degree of perfection, in mmy 
respects beyond what it at £rst ' possessed, and which 
perfection !i? is highly desirable to make public. It is 
to two artfsfa Q^,diBtjngu?*bedriment% both, jof, them men 
of science and skilful workmen, ^thft vre oye the»|!^^Bi;; 
provements: but before we describe .themj we wu^jei^ 
doa¥i>ui-.<tae8tabli^,Aliesierit,of tike osiffnai-aifpaatHBi -^ 
'r(>ihi^;er«(, *re Believe We amtmt dta better ttetoW 
cqpy-.MWj^ul of e3ip«]nin»ita puUisJied. thii'ty'i«urA9DEi|ugi 



PieTEf'i Ohervatims on Hygromeiry. S95 

sincei in a work which has been long out of print*. We 
had then possessed this valuable instrument four years ; 
and had due time to study it, and to appreciate its value. 

f '^ I have before said, that the experiments made in a' 
vacuum presented interesting facts, of which I shall now 
give the details : they chiefly belong to hygrometry, and 
they have shewn me what an inestimable present M. De 
Saussure has made to philosophers, by his hair-hygrometer. 

" To give my readers an idea of the advantages of this 
instrument, I shall commence with an experiment which I 
made, to shew the degree of sensibility of the instrument 
which I introduced into my glass vessel :{: 

*' I separated the hygrometer from the rest of the ap- 
paratus; and employed a cylindrical receiver of glass, 
moistened within by a sponge, in M. De Saussure's man- 
ner^ in order to expose the hygrometer, as suddenly as 
possible, to tbe alternatives of extreme humidity, ah4 to 
the degree o^ di'viifess. o^ the air in the apartment. 

'^ I then allowed the hygrometei^ to remain tiU'it Indicatedf 
the lOtfeh degree upon its jscale) or ^t of extreme humi^iy 



pr^esf of ite r^tum^aras d^es-si noiiBng each iQi|l 
val oJT time that the mdex of the hygrometer took in pas^- 
mg through each five degrees of the arc. 

Frbiri IbO to' 9^** in 4 seconds ' '' 

^ ' ''' '■■■ "9oiV/8«^ ;■ '^4''"^ ■^' ''"' '^^'^'^^ 

« 7 ' ^^r, frtmlOO to 76^ &k^70 ttfcdftdfc - ' '-> -^''^ v 

tnermometer^ a hair-pjgrometer, and a mercurial gauge. It has, oeiow, 

order to n^,ex|)^p^fj^m^^,jaei^v..^^^^ ^^^^^..^^ ^ ^^ . 

TV 2 
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^* We thus see, that it required bilt little' more than one 
minute for the index to trarel, from extreme humidity, to the 
bygrometric degree of the air bf the apartment, which waat 
about 75^ 

'^ ThJg hygrometer becoming statiomiry at that degree, 
I suddenly covered it with tlie humid receiver, and observed, 
the following intervals of the indeky in passing over each 5 
degrees of the arc* 

FroW:7^,to jSO« in 4 se(}onds 



80 . . 85» . . 4f , 



■■ ■ . " « 



V y- ^.Snr ^-.-.r.: ^;0 V ■?^*.>' • .^.-.^^f.^. . ■..,.,;, -f,,:^, 

ir, frorirYii id roo^ iA eo'Wiaftis':^'?'^ ''^^^^ ^'< 

' - li^Tk^ihair lq)pearb/ ttor become: Tsthe»/3ii9l» > i]iii€kly>iQ»> 
pregnated with humidity in a moisteiiBcbd|^pasiitu;jttfaganti{i 
fttlftili^i^ktl wliifl»iex^p»db<biir£rbe»Gand>lDraBqiiil^^^^ 
iHph^ bin^ft isv«mefethehsBy»ciKa^>^/9ii^M^ 
^Ssl«:''^^iAhd'i« ur>ai£v3i|^^thfcitvof .oyrtOfaA^insthit^ 
S^htt^^^ttipii^ydbiilimy^Mninis ctperinle]||taixBHr>A<fJfi;A2^q^ 
>QW»«K>ipMiibssefllniw^ajd£bIe((qudit^^ 4ivu»^'&^finr^ 

A^^b^italu^te topaBBwi^ diadwdi^MGrtDe[tS0iitow^ 
have shewn us that the temperature l^^iktuAmsAiffkOdWr 
"^^^me^kiWtktiMdgn^iiiiixutte is 

id' §ft^,^4fl^i]tot)^Hoif>'»:iii^{^iw^ 
^9l^m^^^6»i6ty^(t(^iitBi ihwelltftkrstotejliddw^disrtefpi 
tWP^^a^il^tioWv'iiirtiieieobtadHr i^adx>JofcUi6iii3BgiianiMr 
%b^^^^Wii»di( )fa{ittii(iityr!nii^ flt3Mfi«€S)a&ther<^wi0£c»- 
%6y6^Kifttii^i^''TlMid(ritiie^ea: wiirita|i^ic^QHgh\lfe 
^5biilfii^iiib^^«)M(fi^ ^i>vm .<&ieffy6^\:tthaiiJb^flrd^M»- 
mediat^y^6|^itl^4ts4irlrialandlyda'the£naafla^^ 
'3^ffifift^th§4^sifc a9^tifftc«e(!afiri^il**u|iiHdan]rs9ltd1t^^ 
•iHi)2ii'^&3^]J^ (Mftloi£Q ^idOiviilxtgYrf ^^^ c o!o:&is snihoatf 
'* One striking exception to this general law has, however. 
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presented itself since my first eiiperiments in vacuo ; and 
has proved to me the ^tive and energetic power of heat iii 
promoting evaporation, even when not assisted by the influ- 
ence of the air : which leads me to conclude^ that heat is 
the sole agent in this phaenomenon, and that the air has bu^ 
little effect, perhai>s none* The following is this fact:*-^ 
' ^* On the 3d of January 1 786, my receiver being exbaiuh 
ted of air, and saturated with aqueous vapour, and the 
temperature +4^ of Reaumur (being that of the apartment)^ 
the hygrometer indicated 98°, that is, very near the degree 
of extreme humidity. There was not the least dew visible on 
the interior of the receiver. 

I -v. 

" I then removed it to another place,^ where the thermo- . 
meter stood precisely at zero, that ii,'4* lower than in the 
former situation. It had scarcely remained a minute, before 
the dew appeigcf;dt.^QUX^d wiil%i£K>m^ l^g^^ drops, but not 
frozen. The dew was always deposited on that side of the 
receiver iRFhicbw«iSfMtoresl^. the window*) of whkbbift'shall 

* ^ Wfao' would' 'iK)t>fhave be^eved^ >uiider thd«0> m^WBif 
itaiicGS, thatihf^hfi^poinet^f'Wouldtveiiiainat the j^Mit^pf 
4iatdrization;t ;It^ /wavltWe, 1 ^tibd y sutq^tuiey jthfljk l/saw.#ywi- 
pk% app!^oadiii%t'jtaivaqd» dr]^e9»xoat(rtfaje/4»tKpii^yqy9ii<}f 
iblip^tn|fttite» ^it^ itar^a>updyf(£Hl/]^vaad tthe?^^ Ami^o^q^ 
withm the receiver had fallen a degeees^ lihetTh^figr^illidmr 
mtvdtMied tfo'mbfirQ^tbwiiBds dlgrflM«i$)fiid saigdetmi^iMMikfter, 

< ^^Biit«i6the^fqclb€^at^^iuftte0i:<ikT^t^^ 
iKithe'reoeiv€k>haiiiiigjaTinmk^ai«»*^rIi^^^ hjl- 

^grohieter hadiTi8eiietBi)4f:|{«iid| mAve^minO^rq^ft^jji^^ 
4)ii^iiiom tHoMyiif^SOa wbeih^ >|t^!^manj94«i t r!JP4#b>jthf9i 

was the appelurance>oflAe'hy^om^tefci{3wWdh)4V6>/^^ 
iftj^ii^^ itt'PMiportiitt jMiilhe4i|qi^«tMi vapaQr>4nrTfhj|^ 

twi9^imged isoimfii^wokd^: miimlb fikaA^n^^^tz^l^S^'^ 

^tiibf.Nbiiv werlnwp; ^^ thesmo^iiat^fy Mr^Ah^ifUrfif^f!^^^ 
standuig atzero ; thehygTomUiTi9^B3ifiw^ihe^nWihi\li^ 
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interior of it, but only on one side. I then removed it from 
this temperaturey to an apartment where the thermometer 
was at +6®, and where the apparatus would becoiBexe4iealed. 
'* On the instant of its arrival, the hygi^ometer rose to 
98?,3, that is to say, towards humidity ; whjere it remained 
during the time that the dew, which Uned one part of the 
inside of the receiver, was evaporating : when this evapo- 
ration was finished, the hygrometer began to move towards 
dryness; although die ball of the thermometer, ai^d the other 
instruments which were placed pear the middle of the re- 
ceiver, were still covered with dew ; limt, by ^^fi'^^ this 
dew fjso disappeared ; and, at the ,e:Kpi|:atio^ of th^ee 
bourse the tben^n^^ter stood at +7^ (th^ tfemperat^^e of 
tim apartment,, whidi was warmed one degree)^ the hyg^rp- 
metex: at 90% and the dew no longer appeared ,c^ , any p^rt 
of theinterior of the receiver. The hyg^pp(iet;^i;i ,tb^i^o^ 
£^ai^<taproc£^ed towards humidity ^ as the repeiy^r l^came 

. Ifjl believe this tQ be the expUu^iition <fi!^l;^||f§.ex^i^* 
4imcy appearances, .... { ».. ,.,, .,.,,., , r. ».•-,. i.i-.'/ 

.iftiyjTp have in .the , ?eceiv^rj .^^i^^r^tc^d, w^^U^IWII^qp 
T#pQW,^hree bo^.;.'n^ely,itl^evb*i5ji t]^^.;wato^,rtW4i<^ 
l^eat ^MCfmsidering the wf^ter as \^&f^ purfjy ,pa?4ve^ ^ 

be^4M^d th&bair willidivide.the.^uieoi:^s4Hi4 lK^ltf?(^^thfWf 
WifiOjcd^ig ^o theic respective bygron^el^Jp .affiijiti§^,j^.^; 
tb0,ih«^,however« ,pqi^«jjSf^ ^ilocprmplivf^, faculty, Jijr.]^^ 
tu^pf , r^hlcb it is ^ways put in motion wl^e^eyer.i^ equji^ 
%rJiuni;i8 disturbed ^ that isii whether it bie^pqiest^^E or 
c^dl^r : and it carries with it the water, wjith w^icl^ it;^8 iA« 
f^t^^^yi^united^ whearf^ducedic^o elastic y^ppur. 4^^ l$i 
iisfAiide d^f^ent, to use the happy ,c^p^e<;siiQn,^iAL ^ 

1*Ij^ when at atemperature of +4% an^ ^fee, hygpoif^tpr 
atfi 108^^ neidierji dew nm^v^ jdropa > are' seen sifi/ the .ise* 

; i4^ t^is period i tbe t^edrj of a moviDg ^unibrium^ caused bt |^ 
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ceiver/it indicates that the heat on the one hand, and ihe 
hair on the other, each contain nearly as much water as they 
can retain in the state of pur6 elastic vapour (as M. De 
Saussure terms it) ; for it is in this state, that is to say, united 
with the heat of evaporation, that the water penetrates the 
hair in its hygrometric modifications* : the heat is actually 
in a state of rest and equilibrium, having no tendency to move 
on either side ; because, as we suppose, the same tempera- 
ture is preserved, both within and without the receiver. 

'^But, the moment the apparatus isremovedintb a colder 
apartment, this equiUbrium is broken, the heat begihs to 
act, and, in an instant, to pass from the centre towards the 
sides of the receiver : it quits the- hair in particular^,' and 
carries away with it part of the aqiieous elastic vaj^ri; atad 
the hygrometer returns towards dr3mess^ in cons^qtiertce of 
the quick departurie of the aqueous vkpour which ttioidt^iied 
it ' The heated d^^rent fluid attraciy the vap'ou^ frbtb'tfie 
hair, and that which was suspended in the interior of^{l!^%S^ 
cetver; hxxi which cannot pass with it through "fee glass, 
which the heat penetrates, though the water caiihdl':! ftBflfeh 
d^p^lted on the^nttt'ior surfefcfe' 6f the ¥ec^ii^, iiffifife- 
ii^tly on all sideff, if Hfche^cold dhfliiilberj^ftitb wifeh^lHe'tt^ 
ceivcr is carried, i^tuiiiforiifly of ^the sriftieteiftperittiA'e j^btft 
wfienh is colder otit^^f dooi-s than in the a|^artm^ht)'th^4t 
deposits the vapour oh the side ofthe Receiver, next tftf^*^ 
whidow; and, irt general, the apj^aranoe of the cBBW^^iiWy 
be caused onanysideof it, by briAgittg acold bodyittto^^cm-.- 
fecti<rith it: and I hiwmbre thari ottee iueee^d^tfiriPtlttiiit. 
ing the hygrometer, isiispendedShthe centre of th<^-recfelVfer, 
t6 descend some d^grdesr towardi' dtyhess, by a^ljth^ti 
ptece^ofice to the bottom^ ^trfit^ -^^ • ' ^^ ' ^^^^^^^ ^'^ 

*' But, very soon, the equilibrium between the hygroifietne 

• ♦ M. lie Luc dk hot piy sufficient atiefeiitMti'td ikhi'^J)irl'tiaf)le'6f V^ 
gtbmeti^y wken lie «oi%bl ^ck the extieme tesia ofrbisrh^fgromi^t^r Im 
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aiBnity of the heat snd flist of therhair become^establMied 
m this new temperature; the exicefls of; water i» J te po> i t ed 
iiLform of dew ;• the heat ympopxeB the reMaiod^, mmk kik 
tuufbndy Opened iDitheiiiter^ tfaelnir 

beti^ iMnetratedl ittm law^abBohit^^ (MliiMb iinwlj Jeiiiii 
H— tUji^^-Mid^ by degvenp infioatea dheiterm df eiMAne 

'Mn»tilisi8tete of dHogB^ onieiDQyisgrthe'^aiqpwralliadi^^ 
the /cdd temperatui^jinlcK'a iwaiiiiei^^ /heat : puDtiies 
aa;iexaotljrioppo8k)e^Q«iiirae te- the ibrmerc^t^eiiditovoiirs 

paawngthkpiq^ftfidqglag%/the!deiBiwlridh hadrlined^^aiii' 
tasidrqitliisoliepBonuHKbhsi^ed }tiihhyiatsf}di(fAmitJ^M 
ani(J9;4hyitnrt(nuita%(oaeiied toithe ceBtr^^Qf Ae |lfq^ai» 
tan i<aad>'rdepes&te[d'i a^n<ithe ibstmitenla i&sedirltfierd) 
lAUofa'Jt'^efktvate* ^i^bcihygitmieteriiisesitw po^lt^ 
eitrdnurn huaiidkjv^ rt if nof^ : before : thevci ;> > iwherbi at/Zte- 
nmfawftatliibaiy;^ beesuseihewatet/jiiihiehi ad ia>iiidii^e^ 
daffa pitot ftipte Ihe hair an' the' form d£ 9.\kpmixlxr ^irapdm^ 
dnettaidt elfect ifc^fiThkJJa ope of tharg«it tadyjmt^ of 
theiistraiiail^JtFiBB%ytfae qiMti^ dfibalsEb wfaiidi^fnBsn 
f0on|iiiitli<;Qty into^flieireckijrery'vfaereitt' Tapo^ 

i&BeB| )^d^greefl^oatt[tbe}iteter! foididi iiil>il|(ith^4le#ifeaao 
lengptfipevcelved ht ianfiqpal^; ithe^^hygixinieter ^«i^tunisf ibi 
W^li&iiiibjfiiesiBri iaiid bcaofaifas 'Statbnaibp st:tthaitctdi^i3|ra 

Bieisim^uStihtiat^ adc^^nk 

in§ torti3e}t6mii(£ratii9^jcljv<fss)Ilte0mil^t thei^fri9iofrc£tte 

^nfl^'i|iQ^iil'(0f{d^ ihatittheiiabq^rimeittfinajriprocteAmdi 
adbbiptoiqptitiide^^I ItriU lapiyv/withiaacb f^lugaxiob, nballnm 
eeitdf jddii^t^l^ exhoaitcd'tclf ait^i to dbat the be^mogpl^^ 
be |ree to move^ without any other obstacle than the water 

ir^ich 4!t<5ame»>ifi?4hi^ st»fe of w i^]«^^#^(y«jpiwp,fciJ)|;9H 
it^'W^ Wtc^rrtipl^d'by the|weise^ ST ft were»ft)M^ 

i(wttk:h it cannot penetttite WabSlit dlffl^^ iHUxtiadlid 
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it is ^itb water in the stiitebf cBkaiid^^aqiaciT)," then aH: tCie 
pheenomena would proceedferji^Blpwljr; and the faair^'whieh 
hs» ttme to iblk)w in its hy^nxneanot-pFcigrefs that of the 
heat, ho longer ofiem tiioBeparadoliicBiliHppearfteo^'wfaich 
I'hove'abore de«riihed^'^*''i' ^f-% '^•'*>^ f- r * ^.-v>.-T.-ro.T ^ ^- .-; 
r M^te tihaiff^ohe4hftilnoB)w oen^ylhif^iEif ^hfBQdj i^suiee 
these facts, so important to the theory, have b^libijoctisi 
coreredf and 'foii^ti^ ^pcrrpose" a£^ekMplifykg(dleii,*Sye 
must ^ not jdiily, W wer4iave*'hrfoi^<BtatBd|!'«ope(r8ieBiDaa m^ 
euum^b^ w^ mnstmaUb ptes«!^3«nxappaidat«^4h^1pBaBipiife 
ttide^6£ a(;tion{fo£?whioho8houUrta(|UBi<rite«Tairf4itg»Jd& tbd 
modifieatiobfi^ of '(bcri[|Mleirle.'^riN4»Berg>£dhci^rqphfe 
WYndd ha^e .bfeeil 'percbi^tsd^ dcTsraikibasnfiupploiCigb tpihamd 
esoisted^ by^ Using tany of the hyg]nsm^i»i6n»linrlgrlini)iina 
itis'ithik eidy wUehcatrdevdope^tbe ribptftfOfogrdsajof ^ 
faeatvinr oahlryin9;9ff;^il»disifafy{d]Mi'iiipQ«mam 
- ^'^e sliall not beositrprid^ i^'we 6()n^i4AT}iai9l nmnbiiho 
hajr^i.whidgi formsifflne faasis^ og?Cteifiattrti^iy*fr faygi3iig d ^ 
inid>q¥as BO happily dhosesi^-fayfthiBiielfefaiktedrphilQi^cqpI^^ 
Ir possessed of ^hg^cxsdoi^ic'^iqaalitMd^lEibOF^)^^ 
gHBD'sabBtanicssi.^ B'.Sh9 exkieipeeddnilkBrdt ^heil^^ 
•anyrrother }ni0Tei'«)Kimm6a& isflfid^TeanAem^I^iapffeSHjinM^ 
cessifcle toy ^txxA '- ddatable"' byi^dhe^dttjiieoiaMi^T^bu^ ^mAi 
whiebnthas^^Jesideai^algselat^stfEa^^t^ 
Hsg'^nia'Staltie q£/eKA]^elBe?dirynad tiif^hfiiN>f{UiinBttils^ 

nbay be easilyi niBgnificiivtp tbe'^ht^iH.y ;afflwrwJiKnp»hceni 
taItkDC8<^hkbib ntikiaitidlloampIicqitedi^iiBl^oiettwilieit grd 
fixed, and easy to determine by experiment The hair is.{H9ri 
ilissedof «afreairra:H«9Fmaty^ sii#port[l^i£|*dfns 

withoiit boeaidn^ ;rlaaidHhef w?i^ght(li4r Ba^e^^^iiiypikrtqfitftlM 
hjgtomsterj'ak oil inkeihuk fbrtelpaaulae .Jiiifmik ibpi^ 








to*6lft.jribofWi^?Y*Ii*ffBb«*i/Bx^^ ionrtBo li dr>Styfrl 
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sessei th^most astonishing unalterability ; for the very samip 
hair which was used in 1789, for the experiments we have 
before mentioned^ is now in use, and is as perfect as it was 
at that time^. 

It is now high time to describe this inBtrameBt; and tibe 
improvements which it has received from the hands of the 
two above-mentioned artists^ who have actually constructed 
it at Geneva. 

Plate y II. Fig. 9. represents the hair-hygromeler^ 
as constructed by M. Gourdon; and Fig. 10, Aat by 
M. John Theodore Paul; both being shewn 'Cfn a scale of 
half their real size. The first of these ingenious artists 
has endeavoured to simpKfy the construction^ and todi^ 
minish the bulk^ of the original hygrometer of D^ Satis>* 
sure's invention : the second, whilst he has pneserved thi^ 
origmal form of the apparatus, has yet given to it a new 
and valuable property — that of indicating! in (^ abseiD^'of 
the observer, the maximum and minivnm of fatrtmdify iKlid 
dryness; that is to say, the total extent, and tiie extretii^, 
of the diurnal variation. . • ; ^ I 

In Fig. 9, sc represents the hair, fiitM 'above, to a ilikDfltll 
vice, damp, or pincers, p; turning, atone end, ui^on li'sd^ir 
a» an axis: near to which is an* adjttstin^- screW^-^t^f 
with « very fine thread; whose' head iii' made squlnre> hi 
order to turn it with an ordinary 'watchi-keyy to adj^ 
the instrument ; so that, when it is plaxied- iti a moistened 
recipient, the needle or index shall not point beyond the 
term of extreme humidity, indicated by the iKiimber 100" 
upon the index-plate. The lower end of the hair is mffixbd! 
by the screw, r, (with a squarehead als6) td^ihe loWer part 
of a species of pulley, but without a grooVe in it,' f,'f;^,-«liid? 
to the circumference of which it forms' iEi tangent. This* 

• An Egyptian mummy, which belongs to the Museum .of the Academy 
at Geneva, having been recently stripp^ oP\H^ ^MMg/'W^^^'m 
marked, with surprise, that i:^ hair, thovigh jilQt ye|y^dh|^j5f IqiIM 
hesid,' was, neveriheleas, in a state of remarkable presentation^ It was not 
less than 2000 years old. The hair was also found in' ^di^^ifisni^^'^yiif 
anAg<!^nng to on^ of thejigadSjipf.^ogije €h^^»^f^e^ptf^^\iM^S^^'' 
rine ; which also belong to me collection in the Museum. P. ^ 
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pulley carries an index,! g^ whose point corxciponds^ith 
the divisions on the arc, dd, indicating the hygrometic 
degrees. The pulley }s balanced in such a manner,- that 
its lower part, or that opposite to the index, shall be rather 
lighter than the index : the small preponderance of the 
latter will then be snifficient to keep the hair constantly 
stretched to a convenient degree, yet vrithout straining it in 
the least« 

Whea an observation has been made^ on returning the 
instrument to its case, we push, with die finger, the button, b^ 
Ht tjbe end of the divided arc,, agi^inst the bottom of the 
cafi9 for. homing the instrument: thks movement causes thq 
if^exto.jti^rn upon its pivot> t. .Wben^this pressure has been 
m|u}e, the buttooy b^ meeting the iad^:^, pushes it back, into 
i^Hirertical position; where th^ arc is also finally fixed, so 
tli^ ^either th^t nor the isMlex should jut out fixvpot the 
fi;aJ9if?,:i>the bau? ia^t th^. same tjime. slackened, and^pi^** 
l^r.Yej4 frowi^-^ny t^iog, which might o<i^casion an accidental 

This artist has preferred makipg the hair, to &^t .cm 
^l^fspi^ley at.thffSid^tPWjapds (he indexji rather than 0n Ihe 
apposite vSidi5;i.4?p.,tbali in posing tp humidjlyi. it, may 
elongate, ,as th^fiqi4^4efH?e^ds:i ^^ direction iswalogous 
^9 thftt iji^hiol^ r^e^ D(\e?i?u^ J;«^k^s iui the thermoweter, 
ifj3i|ei\, the air pQo^i.sn infiitienG?i^which, when aU thinga 
^f^ properly ^dju^t^^dj causes the Jtygrometer tp pr^^eed 
t;9,w;arfJ^Ji\Hnjdi<af.M. Thqs Ae^t^o instyiuinwti^,,fipt|. i» 
sif^e idegre^ in.^\^im^ same^ oirown- 

j^f^igvJ.P, ypP^^P#JtR.itl^e,^^T^ygr9p^ter a$. o^i&wHy 
^flstructed Ijx W^^f^^M^^i^^^ spn.; mt^ the ^dr 
M^^ \^^i[^.m^^%it^}^\ ^YmM- f^ XJliepdoi:^^ Paul,, the 
grandson, who ^osi^es^es the same zealous spirit fpr im- 
pirpyempnt whi^ dilated; (hose celebrated mechanics, his 
&tiier and his graftdfatJier ; and in some respects he even 

^ ^he^hair, j^t<, is shewn as bemg fixed above, to a clamii 
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br vice, p, niovea ixp and clbi^^n by an adjiisting-screw, v. 
It descends down to the pulley, ei, at the bottom; 
aaronnd whidi it passes to the side opposite to the index, 
cif vhich is formed of ^ne piece with the pulley. A 
button, r, fixed on ^he side oppositeto the indole, balances 
it^andit small we]|(bl^> of three grainsi itopaided on a 
line actii^ in a groove in the pulley, made paraUd to Aat 
in wbieh the hair acts^ produces the necessary degree of 
preponderance by whidh the hair should always be 
str^lidh^d^^ ---■--' -- •.-••»(•••■ .:'',.— t .-■• -^ 
' The principal index, ct, whiohrthe^bygreineMcTiState 
ef>^(rhaj^ ^ail^es/^;f|a0V<ei^ 19 plaofd:fbeJ^ oAer 

ii^l@ifiib)|^'rki^iiifie(li) ieacb tu^ng upo^ iMfk^wn^ ceatle i {mth 
9(^ytiu<^iri«4tim^^'Qi(lorji iM ftbati. wh^A piiahedr eithei^ wajTil^ 
th<^pjri^ip4$iidear) jpw«Bel to the pla»of,|jkeihj[grpjB»f)|^^ 
t|»yv^li^>w»rfn rat itH&ipk^^ l9l^r^ryt)^^e*ipnJiml^ 
them to. The rtUxiBaty k^^iiffs i^^qiiit^etilJhe ffolSiwww 
(fiimwkiHy ,^ or wh^e ^iietpHwif^lbn^dte.^^^^ it 

tpi r jWh«ft ;^iiated b^ts small i c^tn^terf W0l^ir«d ^ tbch h^t. 
b€)69n^)^)i>agate4 -fir^m lmmidity*^rffffc%^?ye #i>HiliiMW. 
v^^ jF ft Wi on tha^ ^^t^ ^atftdn . <QG|*ni¥?li?diir tbyot^^;^]|^%i 

xjiyijsjj,,^ it stppi, ^he^^e^mim''^'^f^ 

^ftSfl[|att pin ^r .«ti^^?yj>iphf {prj^j^ptipgr^ piivnc^ 

in^ffS,^cflll|K>t tpws^ iii^ffflbj9( ^iji^filW^ 
cpj}i0itei^g4^em# arHJ»>lwce|8w%'>^iT^<i»tb^i|i^)^^ 
Eft?hff)^riifc/B auiiJiAi^iii^x^AiT^airliilEF ^^* ^ piwoni 
ijll^jP^iiH^pak ♦ indc^^/faiMl ^pwibMitt to>, ati»i'3i»(ii^te?iHq[ 

h|^^fSf.l^,tj?^.,. Aftef;tfW^h>,^swfa);ii9tftMfth«r*u3^lwj^ 
it^d(^^f^r«W8t 'her «ifOixedl twilh^-tbe/(fiiiger$)o«^ theylolrf# 
ifi^WB^^i w^ Qontec* witfe «h^ pJrt of rtba pi^fjfMil^iiMiexi o&) 

tqg^^tjr^f Jh^frifltiigij^ ^flttbftilHilpiiBsipfhiftdpai^ 
cf^^ iwst^be aM)lJgj^,^n4,^Sr^et!^lrft»rplJ8«i^^ 
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which carry tfie mdexes^ cis they turn completely fre^ 
upon them; but/ if w« Cast mif ^es up^n Rg.il^ whiidi 
is a side-view of oAeof the aultiliary indexes, On^a larger 
sorie/we shall see ?ho^ 'this frictidii is^^odiiced^ and the 
manner in vhioh ie»'iiedotl i» ^egtilait^. At /^ is s^tf the 
dcrew, or axis^? off )#iiiehtber4iid4^ar turns: at5f, is a'brdss- 
springy feced, at S, to the indext' wbilsh mbs more bi* less, 
at X Xy against thc^ ^sbdtiilder ' bf >the ^ iTcreir, t^ a«M3of di^ as 
the screw, 5, is turned more or less : and thus th^ftldlS^h 
can'beTegiri^v(^^t^ptei^l:<^^' ^'^ ^of^ii' jv-i.'m:*'*.^ -^^iV 

Thfe p^sitioii^df <hi^twdaii*iliaty*i*^xfe«^a:^ becibj^^ 
tky\ '^ their c^fref of^^iMotidti'd<^ likH^ cotod^¥igl[^!«tid}yy 
^ th^y dught ti^^oi'^hh that'idf th« ]p(]Aiiei)^iffdybujWe 
aTrtll^^i'^ thm^ tft^ ^ ^e«f^i of tJii^ e^eo^tttrkSly \k ^\»yM^^ 
ilp<$3tMi^gi i^dn^e^' M' biappf ecidfate,4n ti^ *afdMtf(fii^ 
tehf ^ftfite %^*teft^tt vtoiatidni^ df tkfer ttii-/* -^ 1 o} me 'i 
^i A^i^^r «6br^{>§dMl«4b$^d9f^ th^t^ ^t'^tie^Vilt 

df^c^>^^tMif^iNhierfrt^Kit«)^dl)iiiet^ 

iimi^l^Smt i%?4tei»4!l^ias'ti^t'fi»&fb tfidl^oil^^^.tM^ ^#e§§^ 

hft]^h{V€?««fcaari4s^^^^/Jitri*i tfo'^eatf^ 

^{ght^^ttoit ^fifty'«e8*^fl&e*^FJ^ffa flMJ^foJ^^ rktf^^ 

Vkt nia^h^imimti^h^m^ i^kiti^Ay dl^ri^^M^fffi^p; 
lAielrv^srfe^it ^^yinfe(^»««iyoiakAf If- tB^fe;§fl«?qrt?ik^ 
itotwcr 'wi? djfi^ igtghtBftteM^^x^icjjpftiii^ ^8<hrfft^ 

pH^s9th%> ^)^eB^e .<^ 4»h^^^d9ief v6^Iwlgl^Hl^%(¥ggt^ 
iBt3»iiiteM»d^t*>irfu|^^feifi(CttbW^^ 
C|Miii^)dii^iAel^^B^9^8f{^sf{^^ a^^N^e^'fSF^v' 

wliicH'iij? tii id«eQttg|^p3by>iite(fll*ml^^at^ tel^rfft^^,^ 
tike ¥MeJmi(]^tfipiit!^QM(i^%fiibf^#]^ 
iri:>Mnki^ctli%>febsl5iPWti^P«tK^tt«n§^§^J^ fky 

meAX ^foai«tit^)ltin^ii^du#i^htfie #h(nb 4i<^^^kQi¥4^^ 
«tl^oth©L>Iiiii9d«i«iiIfifltt^8flifenfi,Ji^fe8^ ^%«?, aj^ItelP 



^ Kwkfm m the Effects efAge on Frmt'-TVees ; 

maimer, even when he views die apparatus from a distance^ 
or dlrough the glass of a window. 

N.B. — m and ??, are the two screws of a clamp, intended 
to retain the moveable parts of this apparatus in a state of 
rest, in travelling ; and the hook, in the centre of the &ame 
above, serves to hiuig a thermometer upon*— -Editob. 



LXXXVII. — Olsei'vations on the Effects of Age upon Fruit- 
Trees of different kinds ; with an Account of some New 
Farielies of Nectarines. By Thomas Andrew Kni^kt, 
Esq. F.R,S. &c. President of the London .Horticultural 
Society* ,....,.. 

MY DEAR SIR, PwmUw^ .Feh.M% 1^^ 

Many new Varieties of Fruits of differef}t species havji^ 
been sent from my garden to the Horticultural Soqi^tyj^ ji^ 
the last and preceding seasoi^s ; and some others hay^qg 
been seen by you, in the short visit whif^ I h^d the plfif^T 
sure to receive from you ip thje \^% ^\^H W^ ' f ^!^^ d€^i];9lL|^^ 
to offer a few observs^tions upon the ^xp^<ii(^^i:^ oj£ obft^- , 
ing such productions; or rather, upoif the quei^tip^^-^^he;^ 
ther each variety have ^ts peripd. . p^ jou(;h, qf^ipatupfy 
ai^ of old age, and be formed fpr. a liax,i^^ed P!^rip(^ of du- 
ration only ; or whether each, be capably of^ W9$f^^}9Vi» 
with undiminished health and vigojur ? 
The fact — |;hat certjaiu yj^rieties pf s,0ffle sp^ci^es^of Auits, 

which l)^ve been long cul^vatf 4^ P£^pnp|; npwtbeja^^^jit^ 
gro^ in th^ same spijs,. «o4 uude?, thfe.jwme; nipdfi.fof 
mariagement wliich was,.,^ q^p^i^y.^^gpi^ip^f^M^Jy] »uooeMi 
fuj-r^ia placed beyond th^ ri^apb pf yoonlaraif^rsy.i .Kvoayi - 
experiment whi^h seemed ta^oi^d tt^«^igb^^iprQ^poet>. 
of ^V^^qess, was tried, by mys^- ai^vj(Mdbi^^>lapmpdgat^< 
the old varieties of the apple and p^aari wJb^Ji^/diwarijJ^QQl^ r 
stituted the, orchards^, oj^ Herefprds}4]|ej^;yvHbG^id .aillgl^ 
hei^ltliy or efficient, trephaving,bc;^oltoill§d; jBudfXbelieite^ d* 
aU attempt^. to. PYapag:^te thp^d^ va^ieti^i hftyeit^QSaeMiM' ; 

♦ From VoL V. PartlY. /of the T;:;aH^ftc^ois«f the Society. 
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years> whoUy ceased to be made. I have detailed, in the 
PhilosQphiculTransacti&ns*, an account of some experiments, 
which I repeated with the hope of being able to ascertain 
which amongst the various organs of trees of aged varie- 
ties first fail to execute their pro])er functions: and I 
came to the conclusion, upon the following and other evi- 
dence, that it is the leaf. Having obtained, by layers or 
cuttings, small plants of several of the most diseased of 
the old varieties of the apple, these were grafted, within 
a couple of inches of the surface of the soil, with scions of 
new seedling ahd luxuriant varieties ; and, under these cir- 
cumstances, the roots of the most debilitated and diseased 
varieties executed their office perfectly well, and were 
found, upon examination, at the end of several yeara,. 
wholly free from any symptom of disease. This process 
was reversed, and scions of old varieties were employed as 
grafts ; but into the young growing shoots, which sprang 
from these, many buds of new and luxuriant varieties were 
inserted^ and in the autumn, every natural bud of the plS 
varieties was destroyed. The inserted buds vegetated in 
the following spring ; and, by these, efficient foliage wa^ 
given ; when every symptom of debiUty and disease disap- 
pearect, and the wdod and bark of the most exhausted and 
diseased varieties now constitute a part of the stems of 
large apple-trees, and present, at the iend of thirty years, 
as iiiitich apparent health as other parts of the stems of 
those tueets. From these results, I have infi^rred, that the 
ddiUlity and diseases of such 6ld varieties arise from the' 
watit>of'a properly'^prepared circulating fluid ; and that; 
when'^sach is given by efficient foliage^ the bark of thb' 
most^debilitated -variety possesses the power to occasiouf 
the neoepsary seei:<eti<ms"to take Jolacej and the alburnum' 
is enabli^d' to execute all its officenf. 

Ft^ibas been urged against' the conclusion that old agd 
is wthe'iQause'<>f debility abd decay of those varieties of 
fraitwhidft have foeeti \reffy Itog cultivated,' that many of* 
'C, ;.i '# pmrtfcef'ycfcu' l8io, piim 
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the seedling offspring of such Tarieties are as much 
diseased as their parents ; and it is contended, that the 
fiiilure of our best old varieties of fruit has arisen from s 
succession of unfavourable seasons. The fiict, thai many' 
of the seedling offspring of old diseased varieties of firiiit- 
aire as much diseased as the paremts from whidfr they' 
spring, is unquestionable} but this, I conceive *praves 
nothing more than that diseases are hereditary in the^ ^re» 
getable.as they are in the animal world ; ^aad it is soamely 
reasonable to expect that healthy and vobost otfspring 
can be obtained from parents whose fives have beeo ex- 
tended beyond their natural periods by yreteimatural 
meausy and, whose bodies are yearly falling io pieoes 
undar the influence of disease, and in which the whole if 
the circulating fluids are in a morbid sibate. .^ 

. If a deterioration have taken place in our .climatei «kl 
tins have occasioned the decay of our fruit-treesi at what 
peri4>d did this deterioration take place? It is mort.diaii 
jQ[>i:sty y^ars since I oommenced experiments, with the hope 
^{,hw^ able to raise healthy trees of the old varieties^of 
(^ dder-^fruits of Herefordshire ; and I know that tiit 
progressive debility of these had been pointed out tomt 
yeitra before my birdi, by my father, wh^ died an old man 
when I was an ipfant, and who was an extxemely compe- 
tent judge of the subject 

;Paiixin30K also, who lived m the reign of Elixabetlv 
CQ^plains of the un&vpurable seasons in the latter patt of 
biff life. The grapes then did not ripen as they h||4 ft^ 
O^ly done ; or more probably^ I belii^vp, hd did not fin^ 
tl^mso sweet as he thought them when hf was a school* 
boy. That some change may, however, have taken jH^S^ 
in our climate, owing to the operation of. msoyooo^uni^ 
causes, is not improbaUe; but not in a ^gi»e.eq u|] i r» iw^ 
tp^tha effects produced^ A«y comidenbh 4;hi^q^/^^ 
cUiM^ must also : have aflbctad alike tiM mw mi tlMirlM 
varieties of.fruits; and the decay of Ihalatteaaloiif mmftf 
dierefore, to prove sobw constkutiMidf.elMuifi to ktm 
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taken j)lace in those. If the leaf grafSually fail to execute 
properly its <effiWy^li>^^Jrogl^esilivfe^>(Jlfeg^ AeWfAf, pre- 
ceJdklg^k ^tate^'^ist^si^ a^t a^lty;'^Mu$t ified^^skrily fol^ 
lo^V*^* ^^^' thi^-i lf£^^ ftc^ttodd^^tti '4tlih&''bi<)^€Mig)y'idid 

b1i!/»tli^^ t^i^ly^^aflHbfa^ ttluCh* ft6i^>*4«ld» ^\\ik\^ ' »i-etfevfef y 
fi^o/M^ ftliid^ ejdifittistld^'St^te in ^vht^l^^^ 
offi^lt teat*S theiti/^is^rv^^liWM* ^I^tlftl ^ta^ b6 iadutetf, 
dd' f ttnr ^fetf ^iftSftea^'*«t % 19/^ 1)^ «4he^iftfeffit8fetlt^^Tft^krtWI 

wmks'iit ikii}^% ^k^'mi^io be^e^«Ii^^^it^«tfh»A#M^ 
yt th^^tJiei»tod-ii^Ii<»i^^ilkr'bFigi^ IHlii^d^Mt 

to the ordinary ^cf^«n^e(^f'ir]^&t^^&/d^B^ 
I^Ms{^e^^liaf^«iu6ti^>lhb» ^ff^fei^'^rt'^^b^'^^^faei^ of 

Ui«^dgU^i^ «lf lAirsll^dnyMV^^lHiMj^^ili^d d^iiMddl 

9H^¥^iiteiry>!!'\N4^ j^rti^latl^^il^f^i^^tfa^^^e^^^^^^ 
f^tilMlitef'¥^i^i(k%S^kfa/''^4!uia l^tj^e^bff^ A^ 

the last autumn, many new varieti^b^i^e^i^Me^^'i^ilg^ 
«fc«ry^^i^aih-Iid{is%,'>*o^ ^%9i 61^^^* fert/^^a*!'<he 

^n^B?(^»f««feiilian^ a^'«^ity4i«^ iMlii<tt 

Wf W§^c^^<i^'^'^A4 tre^>^kk«lb^i!^^eiift(,^%Ml 
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in the most efficient and vigorous state ; and I preferred 
the forcing-house to the open wall^ that the wood and blosr- 
soms might attain the most perfect state of maturity. Of 
the merits of the nectarines you received, I wish to de- 
cUne giving an opinion ; and I shall therefore oiily remark^ 
that in every unfavourable season, such as the last, the 
stones are always found larger, relatively totlie-bulk of4;he 
irult, than in favourable seasons. But of the habits of th^ 
trees, or rather of the branches, (for few of the treefr have 
been preserved,) I can speak with much satisfaction. The 
wood of many has ripened more perfectly, and offers a 
mticli stronger and mdre abundant blossom, than is found 
btiittiy*4}{ the bracm^es of: the pcirent varieties; and I feel 
peitkttly conffideiit, that some of the new varietie^y and 
pak*tieularly one of them*^ SviU <nicceed infosming blossbms^ 
4AA ripehii^ fruit, in seasons and situations tdo oolAfor 
'eitbe)^ of the old Tarietiee from which thi^y sprmig; ^ * 
' Btrdtfof any of the variiefties which you may tbink de*- 
serving culture, shall be sent in the propeir season. Having 
fiircflerved' and given a place to the ^qriginal tree upon ^,my 
uialli (of one whidil believie^ y^ou ag^reec^xyUh me in thinking 
4h}s faf St, jasid to which you propos^ed to give the name of 
tkod iDownton Ntctarixw^) I shaiL)i)e:aJ:)le,tQ'AVipplj$^ muaU 
lacgier number, of buds of thati ^^9x1 ca^ lie >wa^t^d* . , ; , -( 
hi xfo « I reipaia,ii>ydeia?,SlrjSinfl^fldyyQvrSi r; jij: :: 

^ iVfr.'Vtilliath Chlristife, tfw^fiijfitinidWtohen'gArde^e* '^ 
^fe Sc((il(gty, having been At DdWntiwi, during partof 'Ite 
kstweek, was much struck with the appearance- bf<Sife 
T5lo(iJ^bm!s' of the n^ii^ nma^lnes,' menAMedhf the 'ffr^^iit 
itt'^the'iibbvePAlJfei^:' tlSB^y Werfe particularly plump ^aiild 
itkrtng, dtid thWr' cbltiui^ y^ry bright and Ilvelyi'^ttwidlcatllig 
; tl^if itf 'doii^tlttiifibft iii the bi^toches Jirodudng Wierii. ^ 
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LXXX VUL — On tltJe Use of Oak Leaves^ in Tanning. By 

the Rev. G. S\yAYNE. * 

SIRy . PtufTdeohwrchy new Brisioly March S^, 1791 • 

Knowing that the 43ark of the oak was a chief material in 
the art of tanning leather, and conceiving that every; other 
p^t of that tree was fraught with the. same ^stringei^^ prin- 
ciple through which the bark becQxn^s^so efficient in,tb?it 
art^ the thought had often occurred, that the leaves ipight 
be advantageously applied for the sai^e purpose* . ,]^^vjbng 
in my possession a quantity of those ^l^av)^^ w^iqh hadJDie^ 
collected on account of the gaUs attaqhi^d, to thep;^ %>W^ 
desirous of ascertaining the proportL^morfafiftring^nt^^ttpr 
contained in them^ and of comparing it wit^thalcqata^ned 
in the bark. It was isome time before I could tjtijbk.^.a 
method of doing this: and whether the method I aj^ileiigj^ 
used was fully adequate tO: the intention, must be M^^^ 
the determination of those who haye more kpowk^g? in 
l^emiitry than I can preend to.. . , - jui ^ u?; 

' The weli^known property which this astringoDt^maitiqr 
possesses^ of uniting or > striking a black colour* witHi the 
calx of iron, suggested to me that its' quantity mig^prdbah 
bly be ascertained, by esttracting this matter through jdue 
medium of hot water i(^ which it isknown to be^sohibk; 
saturating the e:^act wjth a kfiown weight 6f the calx of 
iron, and afterwafds ftlteriAg, drying, and weighing it. Sup- 
posing martial-vitriol to contain iron in a very proper >itate 
for this experimj^nt,^ jthc^ jjrs^^h^lpg J. h to do, was, to 
ascertain the weight of iron in a given weight of vitriol ; 
^imd this I at^empteck .by ^} £s^pw)fig ppqc^,;, |/w^^ed 
fiye » pennyweights .of vitriol ; . dissplYe4 < ,it, ,in ^ w^e;^ ^^ 
added a like weight of vegetable fixed alkali ; whiph, A^noje- 
^iately precipitated} the iron: the. mixture w^ th<^ tb^piyp 
iom a paper-filti«i,.the weight.of which waPiPqteddpwn 5 ^n^, 
after being plentifully.elutriated with hot, i^ater, the reai4ue 

was. dried and weighedv Its weigbt,,e:?;<?Ii|4v;e pf Uie filtpe* 

was two pennyweights thirteen grains. This proportion of 

S 
From Vol. X. of^he Transactions of the Society of Arts &c. • 
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iron in martial-vitriol differs from that given by Professor 
Neumann, from his Analysis (See Lewis's Translation of 
Neumann's Chemistry, Vol. I. p. 278) ; but it is necessary 
ta mention, that the vitriol which I made use of had been 
kept in a dry place, unincloeed in a glass vessel, by which 
it tia4. lost much of its water of cicystallization ; and this 
accp^nte for the difference. At ttie same time^ and from 
flie same parcel of vitriol, I weighed several other portions, 
for after*experiments. 

'The weight of iroi;i, in a giv^n weight of vitriol, being 
kifown, J then attempted to foHow the process abbve sug- 
gp^ted ; but, upon tri^l, I found that the coloured particles 
w^e so minute or sp intimately mixed, that they passed 
wTtfa tiie fluid through the filtre : this I attributed to the 
presence of the vitriolic-acid, and its close attachinient to 
the coloured particles. With a view, therefore, to dieiSfrcJy 
this suspected combination, by presenting to the acnTd a 
subs'tance with which it has a neater affinity, I added soitfe 
mild salt of tartar, which instantly produced the desired 
effecf, and brought on an entire separation of the colouted 
mass. I then went on with my intended experiment*, "in 
the following manner. ' ».n 

X took a half-peck measure full of dried oak-leaVes,'vi^cJl 
pre jsed down, from which I had before ^ep^rat^d seveid 
ounces of mushroom-galls ; and having put them in '^ 'Brass 
kettle, with a sufficient quantity of wat^r, boiled them 
therein for two hours. The decoction was then poured 
frOffi'thS'leaves, and fresh water added to them ; this was 
likewise boiled for a considerable time, till it was judged 
that the water had extracted all the astringent matter: b6tfi 
decoctions were then boiled down, in the same kettlci^^o 
one gallon. In a certain measure of this conceKitratj^4 ex- 
tract, I dissolved five pennyweights of green vitriol, :,and 
afterwards added the like weight of salt-of-tartar: this mix- 
tare was then thrown on a filtre of sinking paper (the 
weight of which was three pennyweights) ; and, after being 
perfectly elixivitited witli hot water, the rmduupjjwas 
dried and weighed r 
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Dwts. Grs. 

The filtre, with its contents, weighed . . 
Subtract the weight of the filtre . • . 



6 
3 


14 



3 
2 


14 
13 


1 


1 



Subtract the calx of iron • » 
There remains of astringent matter • 

Two pints of this reduced extract Were still furtheir ieva- 
porated to one pint ; and a like measure of this waisi iteiited 

astheformer. 

Dwts. Gt». 
The filtre, with its contents, weighed ... 7 ; 1 
Subtract the filtre, which weighed . . . 2 \6 

4 10 
Subtract the calx of iron . . . 2 ' 'IS 

Remainder of astringent matter ... 1 ' ^Sl ' 

I then obtained, from a tanner, 2 lb. of oak-bark, which 
was perfectly dry ; and, after cutting it into thin shavings 
with a plane, boiled it in three portions of water for several 
hours, till, from the colour as well as the taste 9f the 
last decoction, the astringency seemed to be perfectly ex- 
tracted. These several decoctions were added together, 
;and evaporated to the same quantity as those of the leaves, 
namely, one gallon. An equal measure of this, as aboy^, 
produced, by the like treatment, a residumDi Dwts. G^ 
which, with its filtre, weighed . . . . . .7 tO 

Subtract the filtre, which weighed . . . 2 19 

. Subtract ♦ . . 415 

2 13 

Remainder of astringent matter . . . ^ 8 

A quart of this reduced extract was further concentrated 
to a pint, aad an equal measure of this was treated as 
before. 

The filtre, with its contents, weighed 
Subtract the filtre, which weighed . . 

Subtract the ^»lx of iron , . 
Remainder of astringent matter » . 

These experiments donot exactly tally; since^ in those 



Dwts. 

9 

2: 


1» 

15. 


2 


^l- 
13 


4 


8 
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with the leaves, the amount of astringent matter, in the 
second experiment, ought to have been double that of the 
first ; and, in those with the bark, the astringent matter of 
the first experiment ought to have l)een half as mtiidh as 
that of the second. The supposition of a small inaccuracy 
in the "Vf^eighing, or a ^iriaU loss in the prO(;ess of these ex- 
peritbehts, wiB tend to reconcile them: where the error 
lay, in the first instance, I cannot pretend to guess. In the 
firdt ek{5ierim6nt with the bark, the filtrie caught fire, while 
it 'wks di^ng ; and altholugh it was extingiiished almost' im- 
lAediktel^,' yet there must have been a loss of some grii'ina 
frdm It Notwithstanding the experiments do not perfectly 
fedddrd,' ^ yet I think iri may fairly deduce from them, pro- 
vide thy i!nethod of trial be not objected to, that half-a- 
p^ckbf leaves contain nearly as much astringent mazier as 
btiilb'.'bf bark. Oak-bark was sold iii this'neighbburhood, 
hi^t'iseajbhj for five guineas a ton. Tn its 'marketa1i)le si;at4^5 
WWM^ ildf itieans sufficiently dry for preservation; ' isihi tfee 
tsttititTi! are obliged to' dry it more peffpctfy'; md, at a con- 
cleaned 
irom 

tnese^ operations, cannot/ 1 sh'ouTd suppose, l?e estimated at 
fciss than twenty shillings peir ton. Whail mejah is,''th1ii, 
if a ton of bark cost' the tanner, in the iirsV purchase, nve 
guineab, tlie same' ' w^i^M of 'hm\ i^yciy^ 'inek 
and cleaned, will stdridhini'iiT'6/.'55.: for 'tnd'sake of easier 
dbldAMbn, we will say 6/. I hate heretofore 'Mi oak- 

e puVpo'se of ' ma'ting hbt-beds for 



sid^k'^'ble trouble ahd (^xpeAse^ they litewise get it cle 
frdiii Hiuch extrahdoii^ master. T^los^ofwet^^/-' 



IWi^i" t ariected for the puVpose ' of malting 




40 3^ lb. of Iwk. Thirty-tw(>lb.Qf barkj^atJ^.pe;^jn^QCQ^ 
to one shilling and eight-pence ^halfpenny and a fraction. 
If, tlien,r my premisei^ ^tand unimpeacbed^ itvill follp]v A?t 
the' tanner might obtain as . much a§trfrigerit jm^W^if Jp 
%ves for fqur-penQe,.;as costs l^im in;bar^^fiY^.,^5i}fts4b^ 
sum: wWfher itjt^^^^ answer h[se^r£9^?p, JfiP^ains 
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to be proved. There would be undoubtedly much trouble, 
and some expense, in drying the leaves, which would be 
necessary, in order to preserve them; and they would 
occupy much room. Perhaps, for these reasons, the most 
economical plan wpuld be, to obtaip a concentrated ex- 
tract from them, on or near the place where th^y,;slfjpuld 
be collected, which might be conveyed and aftei;wards 
stored in casks. This likewise remains as the subject of 
experiment; but, before leaves can in any way be l^g^Uy 
used by the tanner, it is necessary* tihiat the Act of Par- 
liament be repealed, which confiaes I^iim to the use ,9^, ash* 
and oak-bark: this restriction was probably .lai4,ji[iot 
solely from the belief that those siibs^]p9e9 ^ere, th|^,,p[u>^t 
proper for the purpose of tanning les^ther, but lik^wf^^ tp.f;n- 
courage tbe planting and nurturing of those va^uabl^ fi^r- 
ber-trees. Be thi* as it may, at prepent iit rather:PP«ra^es 
to their destruction^ than preservation or increa^^,; .sinoe 
the high price which oak-bark now bears, proves, apjirr^f 
sistible f captation with needy proprietors, to put 4^wii 
^heir oaks before they arrive at a proper age fori «<ji,D9b(?r>* 
Should oak-leaves eve^,<5ome in rbuch r^que$t for t^^i^g^ 
thig doubtless would prove an aotidote to the rage^ofsfeH- 
ing, and an eff^ctuj^l^preservative of timber; since po pnie 
surely would ever tl^jnk of felling his oaks prematurely, 
Whikt they yielded. him an fii^nual profit by standing, . , 

lam, Sir, your obliged hunible servant, ^, , ;.„ , 

Tftfie Secretary of the Sl<fgiei!/o/Art^ ^c. . ; GrEORGE, ,§^|\Xflijj5, 

K.B* ^he vitriol wa9, in ey^^y case, sufiScient tp $a^ujrfit( 
the astringent ms^tter, apd the quantity of saltfof-tart^r 
sj^ffi^ient forthe.aci^f , 1 .j . 1 

To Samuel More, Es(^. S^ 

'f . • '■■" • ■ - • 
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LXXXIX.^6«' Btmiirig'-'Slidnke: ' By M.tooEtlof 




^ttie thMtinet' a^ tii6s^'8dbitanc6s. M.Vogel was copvinceu 
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that the bleaching of it would be the more difficulty as 
the action of the vapour of burning sulphur upon it reduces 
it 80 considerably^ or^ as we may say^ almost to nothing ; 
whilst both silk and wool^ as is well known, are bleached 
by this means, in a most complete manner. The fineir.tbe 
sponges, the more easily they are bleach^ :.The &h 
lowing method has succeeded extremely well, for this pur- 
pose: — , >. . 

The sponges must first be sufficiently 9t<sQped io, qM 
water ; for if they were to be put into either boHU^ or le^a 
warm water, it would produce a mostdestrUjCtive^fl^ctmiaiii 
them ; as they would shrink, their pores would be closed, they 
would. become hard« and it would be imposaibla to bleadli 
them afterwards. 

But if the sponges are steeped in cold water, which. |th»iild' 
be changed every three or four hours, and if at ea€iIi:tiniQ. 
it j|3. . changed they were submitted to so strong a pirespum 
asjtp be entirely freed from the water, at the expiration of 
five ^ si^ d^ys they would become suffiQiw%,washed».Md 
be; pr/epared for the bleaching. v. i ... i i n / 

If, as it frequently happens, the spppgcii^rf^n,. in tbeiA. 
ii^t^jdpr, small calcareous stones, which it wight. ^iMII^j 
posed could pot be extracted without ,t^^ing^tib^m;o»J«fi?i| 
ii^ th^m to pieces, yet it is e^asily e£g^pted by/aUMlk^;} 
th^ to s^ep for 24 hours ifx mui:iatiq.fioi4i djlate^ withitt. 
parts of \if^ter : this produce^ a slight ej^ryqsoQQce, bmxki. 
theej^tricatign of the carbonic apid gasi And A^ calcQSQout J 
cpncretipps di;9appear,^being .disgplved.in.tfaaiiiioalijetDHi^ 
pL^I^ manner*: . •., * ^* « , iiiyiw, a>iii 

Thjen, after having been very care fully waabed^be spongcsta 
are thrown into a solution of sulphurous nacidr-f of .dftu 
spe^fic gravity of 1,024 ; Gt which marks about 4<^ oflLlh9>t 
areo^leter of Beaume. The following ta tht be^ namiliBbi 
of preparing this acid : — ^Put into a glass ^setocti^oiie paiuid ^ 
of pulverized charcoal, and one pound of concantrated au)^ 
phuric acid ; and, by means of a bent tube, convey^tli^ gas, 
which is extricated, kito a vessel^ where U ipay b^ ^ontwd 



,\ • -^ 
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with eight pints of water, according to the Bavarian mea*- 



sure.* 



The immersion of the sponges in this acid is to be con- 
tinued for eight days ; but during this time they ^re to be 
ref)€iat^dly sifbmitted to the action of a{>r^ss; and, lastly, 
they are allowed to remain 24 hours 'in running water. 

"When th« spohg^ have thus been washed in a sufBcient 
quantity of running water, they may be sprinkled with roscL 
or oraige-flower-water, for the purpose of commanicating 
to 'fliem an agreeable odour; after which, they must be 
aHowcd to dry gradually in the opeh air. . 



XC^-^On Naiive and Artificial GnHakafi and iheMatm* 
facture of Vermilion in Hoi land, f - . • 

Ckif tVABAftr is a combination of sulphur and inercury,^ which 

ii^ ilbundantly fbiind in a native state, and cohstittttes the 

oilly-iliineral from which the mercury is extracted, Cbendifts 

Imv« named it the red sulpkuret of mercury , in ordef t6* dfe-' 

tfagaish it from'aiMthisr similar tottbination, which {inclined 

the Ethiops' mineral, or the black sulphuret ofmercn¥y: Cto»- 

niiba^ being much employed, on account of the beadtybf 

itsffxrioiiri in f^intingj in<5olouringse^lirig-wax> and for other 

pulrpMes^fcA^His a doMid^ri^el article ihtomme^de ; biitas, 

farftlie8e"various UBeS, if is generally requii'^d to be ma 

siiieiof^ puri^ i(in which state it is sddom to be!miet with^ 

as it is obligedto lie cbnalpo^d of vari^ui^ speciniehs), so it 

haa'^becKHiie «ft ^npoi^tMit' alrticle of maiiiifiuiture. ''Yt is 

distittgiAsh^ iit^ofza^ii^e'and af^m/ cinkkbtcr. TH^foi^^; 

mer, when it is perfectly pure, is sometimes foiiiidin thi' 

stalci of i regnlnrvheaialilidral tr&nsptirent pristois J at oth^r 

tini^, it p^8ent»a«diiniii^, silky, fibrous texture : it is alsd 

sand^tBnea found ib eompaet m^seift ; biit these bM gebe- 

raUgrTmiflced widi various ather substances, and pfarladuhurly "" 

wilbtlMluBiuipas clay. This last v4rietf is di^ nKist'jlbUii-^'^ 

4i« iaigln^ pk«b*l^ itis#^Htepuii^^;'fe coiiibiiie ilbe gas j^l Wtk'"' 
twa ^t#. bf waibei; ; andjifteprw^rds, to cUlutelifaeAGi^J s^bh six ^lUi Oriotv^ i \ 
w^en it is to be used for bleachlnff the sponces* i . . . \ ,,^ 

Tech. Rep. Vol. VI. h h 
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dant ; and is generally ^noo^t with in the secondaiy foniiiatibiif. 
— The artificial cinnabar being obtained by means of a kind 
of sublunationy.id fonnd in jooasaei^.more or less thick* con- 
cave on the one sidfe^ w4 convex on the. others of a needly 
fractjoj;^^ X)f A xoddtsbrbrown colour .throughout^ but be- 
coip^ of a liv^y.red. on. being reduced topowder. .When 
thxQisr^ i^pon a redrhpt body* it is volatilized without kav- 
imany residuum^ ;and its vapour is ^9t «ccoaipaniedi>y 
any.d^fl^eeable sme\\^ ^.'his last.charactec aqua% belongs 
to d;^e ndturai ctniiabffr ii and it serves tadistinguiBb iifixxm 
othpr f rsenical min^^ .whioh^ at firat sif^^ nugbt h9<inis*- 
t$^f^ for it^ . on a^o^pt of their colour. The cimiabar^ 
grbujpj^^imder wilier, ^ reduced to. an impalpable powder* 
ip kppwD. in commerce afxd the airts., by the, name, of vernu- 
ion I buty unfortunately, tbJs article is not a)wiiy% fc^ind 
pur^ it being frequently adialterated with dwbrept pjUt 
fitahcf^Sj such as minium* colcothat, sanffii^ £2r<i:cq9»,tbi^ki«r 

^^h^^ : - • •; ^^ ■■''■' 

Iror;a long time, the Dutch were ii»,|l;l^eexq^u^wp9^Bafr. 
sion f{f ^6 maqufactp^of cinnabar; %t tb^yi^iiM^^Q^^ 
frjuitless, attempts, bt^fpre they attaiffied the^d^gre^ ^Idff^si 
fectipn^o rwhicb tl^f^y hav9>iow*arrived ; and^tjbey aloD^rW^. 
<^^.4 1'l^g^i^higi^ ti^t bea\itifid j^ry oolour.in.whMi consists . 
its bfierit This {fcrtiQ}e. has becofi suqci^iyely ezaipiiied 1^ , 
m^y distijiguished chemists, who imagi|ied that th^prin(i$^: 
pal difficulty consisted in not well uiiderstai^ding Ite 0o%v 
pps^on. Somo thqug^t, with B^rd;ipllei thatit 90];ltf^^^i4 
a smaUf][)roportion of hydi:og6n ; others, amoiigstwlw^jtili 
Fourcrby, diought that the^mercury^ was in thp 9^U^(/^9^ 
oxide; but, latter ly^ Skguiu has demon^tra^ted tbiit^l)^|^ 
th^e opinions we^e erroneous » he a^certainedf'0il,tbe,<l9fli 
han4> tliat no liydrogen was extricated dppng ,th^ joi^miir^ 
^dsi of cinnabar ; and* on the other, that the sulphqr fUid, 
the mercury cpmbiqie, and are transf(^mied imto. a red. W:^ 
phuret, in iclose vessels^ without the access of the smallest 

portion oi^oxygpn.,.^ '^^ \:.,,:^...,,^.,n ^u.^a.i Ji 
Th^^ also sought for a solution of the problem^ by 



and the Monuf^cttirfi ofFermUion. in Holland. ti9 

tamiiig the diflference in the composition ^ of the black and 
ced Sttlphuretr tbey formed many conjectures on this point, 
which were all oreriurhed by the experiments of Seguin: 
he^ iiV'&cti deniomttated, that a mere chiatige of tempera- 
ture #iis sufficient to transform the two subi^tances, th^ one 
ihf^ flie otihter/irtihout undergoing any change in the pro- 
portions of their eleMnits. The cinnabar, whto moderately 
heated b a tube, ^^tns converted into Ethiops ; and this 
again was tranfifimned into ciimabar, by exposing it to a 
higher*' temperature! i^hSch led him to conclude, that 
tli« diflbrenee in the tw6 isulfihurets #ai^ produced by the 
degree of combination of their compontot parts. Thus 
it results, fr^on all these observations, tiiat ciiiMab^ is 
notibing more- than an intimate combinadon of sulphur and 
liiei^cury, inft stiite of purity, and in the proportions indi-* 
dlb^d Ih^ iemfdydis. It should then^fore appear, that,' in 
onler to mi^e a fine cinnabar, it is only necessary to 
effect the union of these elements at a temperature su^« 
ciKhfly elevated, Wd to pres^r^d tiiem fro^ ^0 im-^ 
pri(^^ Influehce: irii^verfheless, and in spite of all theseT 
aciqftfiried fiicts^ it do^ hbt ajppeto that ^e have made^miich 
ph>greis ^towards'tiie petKbctibh of thi^ liirticle. M. Segiiin^ 
itiis^trtte, had'atihouhcisd; hihis Mdinbh^^ thathe could mal:^ 
ifiis beaUtiftil as theDutdb, aiid at a loWfer priteS we iheW 
fdi^' hadl*easdn to flruptk>se that the iauthor, excite^,' as lie 
aMtes, 'both* by individual and national interest,' liad'bbm- 
ple^ted a iikanufiictory for making it in the large way) I^Xii 
wiiflftevt^iif i&iky b^ cause, all remains as t)efore, aiicl^we 
acre atiH 'tributary l6 -fdreigners for this valuable ariicle. 
iHfeverdiiileto'i^e ^re tiot yet without hope ; as we have seen, 
izi'cfiirrast Eihibitfoh it ihe Louvre, specimens of cinna$k% 
o^ French ms^t^fkctiit^; so nearly equal to the Dutcii, tt'lt 
but little iemalnis t6 'attain the desired result. Let us oiily 
perseV<^j andbtirliidtistry will be crowned with complete 
sticfi^. MM. Diesihoulins, Marchand, and Buran, are, 
at present, the best manufacturers of this article. 

We now possess, in regard to the mahtifacture ofcin- 

H H 2 
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nabar in Holland^ etceUent instructions, which have been' 
transmitted to us by M.Tuckert, Physician to the 'Court *^ 
M. PjQTSse, who frequently visited these manufactories, 
assured himself of their exactness.' The following are M. 
Tuckert's observations. * ' 

" *I*he manufactory in which 1 have frequently asisisted 

in the making of the sublimed sulphuret of mercury, is 

that of Mr. Brand, of Amsterdam, situate near the Ctete of 

iTtrechtV it is one of the most Considerable in Holland ; 

and they annually make, in three fiarnaces, and with the 

lielp of four workmen, 48,0001b. of cinnabar, besides other 

preparations oi mercury. ^ - 

\ ^^iT^ey first jpreparie the Ethiops, by mixing tbgetheir 

1501b. of sulphur and 10801b. of pure mercury^ and^x-^ 

pose the mixture to a moderate heat, in a boiler (/fpolisfeiieid 

plate-iron, one foot in depth, and two-and-a-hstlf-fe^tin 

diameter. This mixture never inflames, when oftc^^flle 

workmen has acquired the necessary dexterity. - • i' 

^* The black sUlphuret, thus prepared, is powderfed, fcr 

the purpose of filling, with greater ease, small ealthen n^- 

^sels, each capable of containing about twenty-fouir (yiitHiea 

of water. Thirty or forty of these vessels a^ :filIedAt 

once, in order to be ready for Use, as requiredl ■ ' • , '^ 

"After this previous preparation, three large pots w 
subliming-vessels, made of clay and pure sand tnixed to- 
gether, are previously coated with luting, in'order Afet 
th^y may be perfectly dry, when wanted fbr use. TJt^e 
vessels rest in three furnaces, provided with circles df iron, 
and leaning against an elevated vault capable' of insisting 
fipe. These subliming-vessels may be of different ^hses't; 
and the furnace is so constructe(Jl, that the fiamie' drctikrtes 
freely, and surrounds the vessels about two-thirds^ of th& 
height. Ji, i i.. 

" When the subliming-vessels are placed on the fur- 

■ Annates de CMfnie. Torn. IV. 

■ ■ ■ , 

-|- According iio M» "B&ysak, these pots or crucibles are covered wiUt a 
ort of iron dome. .... ' j *. ji.., i:] 
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naces, a moderate fire is lighted ia die evening, which ia 
augmented until the yeasets become red-hot In Amster- 
dam they use turf qs a, fuel, for this purpose. When the 
vessels are red-hot, a flask of the black sulphuret of mer- 
- cury is poured into the first, another into the second, and 
another into the third, yessel ; but in the succeeding part of 
the process, two or tltre^, and sometimes even more, may 
be p^Hixed in at once,; thig, however, depends on the greater 
or lesser infla^Qp^M^'^ '^f '■'^^ sulphuret of mercury. , Afitex 
its io^oduction i^to the pots, the Same rises to four, an^ 
sometimes even to sis feet ^height : when it has a httle 
decreased, the vessels are covered with a plate of iiroh,' a 
foot square, and ^n inch and a half in thickness, wMch'& 
exactly fitted to tliem :, in thirty-four hours, all the pre- 
pared .matter is thup iijtroduced into the three pots ; eaiax 
pot, containing 360 lb. of mercifry^ and 50 lb. of sulphur, 
jwking, in all, 4101b. All the matter being thus mti4* 
duced, the fire: is continued at a ]>roper degree of heat; but 
is suffered to go ^ut, when the whole is sublimed :,^ib 
operation requires, in ffll, thirty-six hours, it is known 
vhen ^e fire i^ tpo strong or too weak, by the flame wIiicSi 
.jrifps .^hen the iron-g<^yj^r is tak^n off: in the first case, 
the flame rises so^efeetjiboye the vessel; in the other,' it 
..does not appear at all when tbe cover of the p^t is^^a 
little raised. The degree of fire is exactly right, if, on 
,,||fvsing th^ lid, a lively flame appears, but without ^sing 
' .fHftoye tbr^e or four inches above the pi^t. * 

,,;,(f'Pijr^ng the ^ast I thirty-six hours, tbe mass'ihus'tDe 
,l(^t stiiffed.,w|th ^n ^pnrod every q^iiafteror half tour, 
lii.Qrder: tjot accele(;«te, the sublimation. The' workmen 
■ tfilfjii h9ld,(if the roiL, afid stir it with sucn boldness, i^at 
iJ.jT^^s^pishe^ <md aiaraoed for them,. every tiihe &ey 
plunged it into the vessels. 

;_i,",l^hep fhe whole is cold, the vessels are withdi-awh "ty 
die iron bands which are placed around tnem, to prevent 
their bursting asunder ; and they are afterwards brdken. 
In each pot there is constantly found 4<501K of sublimed 
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siilpburet of merciify i if^king ISOO lb. In tli^r three teg-* 
sels; and there k, congequostlyi lOlbk h>88 in^adir .^ . 

'' The sublimed. flulpbttret of m^cory rdMa-iiQl; «iiHwe 
to die urott'idateay wbUst the wcMrkmeii cMtiuanall)ihfei||o^e 
tbemi^bo^it mayy in some degree tDward«fda|9ii^t€»f ,fbe 
operation, when the vessek are no longer touched** -iSneH 
pU(^9^ da not sustain tibie least damage/!ri f-n .; - t- )_ 

If WIS may judge firom the descriptictt^ A)f Ais.fi'ooc^^ 
the eKactfiMt of which is< also confirmed. t^Mviodeni: tr^ 
vi^Uersy it completely agrees with the opbitosref t JML 
Segiw. What motive, lin fy^t, could- i^iieo nof: 'ime 
tq admit the possibility of the pres^ce of okygett in^oiii* 
nabar ? for, . if wis even ' supposed, with M# ]?ay«ll,^ith«it 
the . inflammation manifested during its aiibUiMdoii.-l9;$B 
owing to a true combustion (that is^ ^i I^^Mii^ 0ft ith0 
oxygenX and not the result of the intettfiliy io(t<ch€«^0id 
action, a# happens wilh the greater part. q$\ the mfttattynf 
sidpbiirets' even when made in closed vesselsi: do^rife m^t 
knowi tbat the sulphur) at this high^flamperfiCturei-oaan^ 
remaUl combined with oxides of sudh eaigr []?edqctiim^i9i 
fliat of mercury ; aad;(hat it would, of neoossity,^ formrsul^ 
Jihuric acid t Thttt ferery thing induces uirt to beliehre! that 
the cinnabar results ftOBi an intimate union of the -indphur 
with the mercury — an union wfaidi^Can only be^eflbelbd 
at a^ given temperati^ie ; and that the piindpal dexterity 
consists in etactlf mabtaiining the patiieidar deg^de W 
heat^ The precautions that the Dutch t0(ke> ioi tiot^Ut- 
tihg^^thie Irkek sulphiiret hito their cruellies;' but only fay 
degAes \ and waitiing tiU the crucibles kre ted^bot, bdbse 
they commence tiieir projections; appear to too an^'eTid^at 
•proof of this. We may conceive, in &ifti tiiatf^byrfflSs 
means all the parts of the black sulphuhstf-imfliddtaly 
and^mtdtaneously receive the actioh of a; tentptmlite 
>suiBcient to determine their more kUaomle dh&m^ add, ilo 
gdisj^ the red sulphuret as it fornix. Jnaitki^ omthle 
oontimry^ on more considerable masses^ liandt atnm lovrikt 
temperature, the action wtMild always^bedisbe^^ Ibndbauo- 
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cesshre, aiHd^ i^ fifeft ^e- Wfatftd^ l6#e4^d by the 
disetiga^emMit of *(ej vaptfi^^T *»'WoMd; <ji*ike^crW;!y, 

^bdBr'<?ortft8he&^*tt* fi^d te|6aife#}Ui^Wfe^fnHyis4y^^^ 

Cinnabar may be 'tfBMiife* i# ttfe e«»a;'«r^ke feJistlAlf^* 
ye^l(^'ten^#»Ui!^rby trlMr«W^ K^tiry #iffi' ^ilu- 
tteh^ bf Huljlhir^^/ -^ ^*telfief^^li^^§ii!|«f8tes>i'^ bttt 
l!ien*th6»^t*^tfdtt i^^fer^ ^tewf i^aftlt li^ft^JUeMy^iaitj^^^ 

hike ^^at^dVayxta^x^ft^dMi% ffi^ MnMbar IfiSkfe- 
d$St«Iy,ii^pi^€^§tite^6f divi^hi ftifft iiS^fil^N^g^lc^ 
iil ^tliis iW^. ^Ev*ry k)it§' ttusffcai^feBgfer^ tMaf Aid«»^ 
^h^ -ttstifd t^ptfitH^ a1iyaro^trlpha«§i^ dlify ' iW^fe4"l^a§- 
^!fe*#%i1*(thte etttfeis of^tilphttrii^t* 
«^ tltoii^ed^iiltor* a ifitttfei col6tMfei^*,^'faydHJ&ial^te^liffife 

^tbiof^; itlid tketl i^d^'ctim^bktr^bi^h o^titMi^ ^liAfftfias 
^*crysrt£illine'aispe0tC^' 'f hisr pl]»eiy0iiliey»i ni^rflse^m^e ^^ 
t!titlarly'remdi4ted "tiitSh the hydrc^ aiid'ttedtydfci- 

'gfm'dtedtrtilphuret^rf ammcmta. "^ Beaiiiif^8»d;'i)ybve^bifft^ 
Hoffinan^ biehtioinF tfaik eircuiDsiaiiceL jAommg'BB&e^jisiD- 
4[3«8tsesdFtliifikiiid9 wlnfeh ai«described4biy'nHf|c«s^uitbi^%€^ 
'of t^embst simple isj^thatpublishtfiiy lOsrohoffrHt^CDBSurts 
hitrkuratingtoge&er^iii a^rcehinbasii^ witba>^ss p^BBllk, 
SOO parts of mefroury and 6SdiP ^Ij^Uqjl;' tlfe^ate1;0i% 
moistened^^Hth a 'few dtops of 1^ iblutival'fSff ^0^^ 
exjf^iratbn of a' cioartaiif time, the Pttnopsttoiiietralir is^foiradil. 
^hey theii add 'io dty 160 parts ^ufvpoWbh^ dLEl8o1red(ji»iflpi' 
eqiial quantity of waterf and- esij^ ^cbsel^contokiiiig 

>diefmxtare to die flaiiiBof a wax««andld$muiri»iflsltheilJ£i^ 
kf Iseepit * mccBSMitly stirring; - ' "irt poropdM&oat ^imihPtr»r 
]l6rationef tbe tixluid-takes plaee, purehifktertmiat'be^Mded 
froni time to time^-^O' thafc the(«idphu9etfanajy» ^»^.$u)^e 
cevctred kith «i«Kllfe-^ateb i lAfleiitxmlioiits, ofijiH)otii^^ 
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trituration, and generfJQjr Anhen a: great part M the fluid 
U iQvapopated, the blaok colour of tbft niKtureL logins to 
^angajto svbrown^afid it then pais^ yorytfapiidyiy'to a red. 
\tfal^ri«jMist tbea iiotlonger>.be>added»/bufe tbe trituration 
nmB^h^ ^mntevgtuft/edlyi leontinued : when th^jnafla haa .ac-> 
q^wed'the conswtenoe of.a j^IIy, the red colour becomes 
iQqye>flpd n^re brilliantly and this.wijbh a renuucl^able degree 
ofrfW^dit)^. At>tha momenA^jthatithis oolow baa.apriired. 
alitheigreatest poMibie* brilliancyi^he basinriinust be with- 
^ai^ntfrAi^ the flani^i otherwise the red.would change to a 
diri(9>rbi[o^«l^ ofiimt^ i .i^ounb IMiisaiohPitachkin asserts, that 
thif chMge a£tibe red aolour to>a brown may be prevented^ 
^ ^it^fawipg^the ndxt^re from; the jSiie .at.;the.nuHnent 
ii(,)^ acquired! the red oolour, and keepingit ^Ibrtwoior 
1jhi;i9^.days in a low* itemperatvrer The red celouri gradually 
i^p^yes; acquiring, ^t lei^b, the desired degreeof ^Eieautip*. 
^\^ pf giS^at imppirtanoe to, add « few. drops of water-io 
t)4f .mi^turey ^d to ^iXi iit opca^ioiiaUy. i The .same .autiior 
lil^wise^ ^se?ts(, that) on beating. thi^ sulphuMt of noercuvy 
%tfpngly> jit be/Qonues at Bxst brown^ and then changes to a 
i^]^ryii>)^t cplaur..,;Wheni it is withdrawn ixom the ficej^it 
Yf;ry ^on .assuipes the beautiful red of oarmine. When the 
(^al^.has arrive^at.tibe desired point, .ithe smpernatant 
liquid must be drawn off by a ^yphooa^ and he replaced «;tli 
pure water; it (is thenr* stirred ,up, and be thus svic-^ 
ceiBsively treated^^^until:^ the water no longer extracts any 
thing : it is then to be thrown upon a filtre, and suffered to 
dry,.ina st9ve,njQder*tely heated, , ,,. - .. . 

It appears difficult, at first sight, according to the e^pla-* 
nations abpve given, to make the theories of the two pror 
ees8^ agree. • Cinnabar is formed in the following manner. 
The first a<^on of the sulphur upon the mercury produces 
ablack'sulidiuret: this is not, however, an intimate com- 
bu^ation^ but only a kind of mixture ; and Seguin has shewn, 
that he obtained one equally, with very different propor- 
tii^ns : . thus, by triturating either mercury or sulphur 
l^h cinnabar, he cony^i|;^d itjini^p Jlti^ Mkif^^H^. 
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tbeless true, tbal there is a black gulphuret in constant pro- 
portiopsi of which the following is an instance: this is ob-> 
tuined by^pvcieipitating a mercurial salt, whose base is a 
deutoxide^ by a hydrosulphate ;. but this does net differ 
from cinnabar, only in the cohesicxi' of itS'iAoleoide^^s it is 
formed in the same proportions. Seguin has shewn that 
cinnabar, slightlylieated^is changed intd Ethiopd^;''Bndthis 
aj^i^^by a higher temperature, is reconverted into dntia- 
bar* This fact lias also been confirmed by • Ouibotirt ; 
and therefore there remains nb do«ibt respecting it. 
Now,, m order to obtam this particular kiispesition 
wlucb constitutes cinnabar^ it i» necessity ^at- the 
elementary molecules should be piaced^ aa; il were, * in a' 
stateof freedom, V and be enabled to experiencefdieififlu- 
e^ioe* of 'tbeir proper adhesion: this is precisely the e£&ct 
w^ich is tproduced by the heat, in the case of manufacttir- 
ing4t4n die dry way; and is effected by the water in the 
other process* In &ct, the black sulphuret being oftoe 
i^med, on adding^ the alkali the excess of sulphur is re^ 
moved ; and the.alkaline-sulphuret which results, dissolves 
a^p(»tion (tf the Bthiops: the molecules being then set at 
liberty^ are r&«united more intimately, by their proper af- 
finity p ai)Mi the < newly-formed cohesion determines the 
separation of the extraneous parts. 

,^. : i^ V. . * J /.f mercury 100 » i 

VJinnabar is composed of j l h 16 - B 
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XCI. — On Draining Land. By Mr.Joiiii(W^jiGEy 

^IR> Bichenhilly near Coventry^f^fciai^ ^^ti^Jj^r 

t HAyE the honour to be employed by the Earl of,Ayles?« 
fbrd^ in talqng care of several estates; and have,. in tibia 
^d former ye^rs,.. encouraged by his liberality, drained 
large poirtions thereof: part of which is in his Lprdship^s 
occupation and part of it, as tenant to him, in my own. 

^ * From VoL X. of the Transactions of the Society for tlie Encourage^ 
ment of Arts, Manu&ctures, and Cooimerce.^-The Socletj V9ted it& 
{Slftr^^Medal ^Mx'.^Wedgfe, for this communimion.' ■ '^ ' 
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FroBi a ooDsidecation tlia^'tbe ttanMr in'iAieh this hns 
been donemaif noft iierumird^tbsr of* thd Vialk»^^6^^ B^ 
obty for the ^Encoun^iifeiit^ Art^^^lVbc^ 

ttefOifMbve ^^ms. riSbotiia aiq^^^f! t)be <fal^^W ti^dfHh 
GomBUiiiiflatiBg to Ifattv^ptblic^ l^lieg'^t^^ fiie'8id«£^ "^^ 

btft^snilttheipuqMHEieei attd^MMiddlAi^aeiM ftiffaflttaliim^ 

' ihsateiitAe dtie^^ta T<^drbut iti tl»d few ^reaitimr dn 
huAandiy irliielij'jl hare seieh, idteaiim^' tttndy^-'^tlMi^ 
mentiaiied tas^ one Q(f ^ itr inoit eiB^ntial h)spi^6¥^«^fy^ 
seems iml to Wwdl'crxpbbMSd; >ll''itf ^M>t Wf ftfttentkMf f» 
Qbtmdei ttuich iheotfeti» 'ispMulatkm d|iit|iii^>iU^^ 
dbraimn^ii the Sooiatjrs 1^^ i^litai^^tlie ^ folkNdtig ^6tf<fal 
faots^isre hiimbfysid>ibittRBdj^idor'nd(V)Ii^ 
infonnatlonih matters- <)f'tb^ f^t thdtoi^ {ii^ic^^etf fil^ 
wtll^t I hnpe^) juitify ufy? ))rMinii|^icm to Hiniin^^' ^^ttik&^^^m 
obscinriKlnom^ ^ poiiilP'diiirwhk^ ihait^ b6<i^l<tod^^^l$i!l!ii^ 
ple«ito«n(i^iam]^latotttid)B#l^ng8 iti^^mf 

omn^i iiiero are Un^ potfAcmr^f lamA 1itfti6,^tn ^w^f^a^li^ 
8Dtx»7 have» always iirli^t tttay be('«all^ li d^tsKii^ftibef ^i^iifd^ 
odier portkms of hndf Aat have alwtt3m'^ailiio«rtl[»^W^' 
sttflr&ees'lhe former of these admitting all the' water whi^' 
falls upon them> to dinkific^ftlittofigh their poreiSy t<y Vst* 
rioiw^ depths ; till^ fidlihg^ obi «olayv <3ar' dome' otb^r uncttldfiS' 
earth whose pores will not permit it to pass through, it is 
tbeite^heldi^up^to « height ptopbrtidned toitheqfitotitf^of 
watdr whith^iditnes liponitji aind the 'facility ^th^bkh that^ 
water >'iif*dtscharged: jfehus^held' up' toirariouk heigM^ i^ 
ilitiwes^asraffoikiitain, to diktiibate its wkter^eitberb^ Wins^ 
oCsand, p^bbles^orrooks^ 'atcordi^} to theformatiemififP 
tU difibrent ^ under-^tata;)Don Hbs ^ nelghbeifi^inil fatii^f |1 and) 
theie*fbrms'bc%s aiid/oiiite^riBties'of w^t>si]itfaee^<^iow» 
baais UiatmB,'iib^Mevei bn^vaiways'ibufad^itQi^coiiabtt'of^ 
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&US distributed^ may be dirided' into two ^efessess;;' cEfhe 
first class j where the water is thcown out hy a body of marl 
or clay, &c. uponr the surface of • descending groimd, and 
in the valley (there held up hy clay (|}sq)i ^fdrma bogsr or 
^wamp& The second class^ where ^e vrMx is htldop by 
clay or marl, as bcfbre, hating^* aboveihat marir^off'olay^- a 
stratum of sand <or pdl>bles, tfarough' which ^libe "wbiler 
passes;, and^ above tbose sands «or pebUesi andtbev^stn^ 
turn of marl ift clay, through the; weakest plirts <»f>wh»ch^ 
the water, by a continual jMressure from. its fountedhf forces 
a passage upwards ; and thirsy ) through * the ^ifeakestt : jfcalrts 
of the marl or dayy furnishes a eoDfintialsut^pIy^ of water; 
oai.the surface, for theformation^otgrovrthrof (bogs^'&Oi 
in proportion as this water is mere or less^abtlndatitfy sup- 
plied by its fountain or head> namely, the- higher Isaidv, 
in^O' which rain*water freely passes-, as before describedl 
There are also diffetent soUs^ vnder difiWent 'oircui»^ 
staoeesy wUeb may forma thirdicIass.efland'foir<drfliimg^ 
micb as 9tron|| dMp soik^ o? open light eoilsy hftYiiig i ndar 
thc^ surface aibody of mariimdclayt in cttthev of^^beffe 
cases^ the water which falls oh the eurfttoe mtist^ for reaaoile 
winch are self^cMident, keep imch kndis, in rainy sea&onr,* 
constantly wet and sccdd ; and it ahouM be observed,. that<» 
mixture <of all 5 the thl^ee befot enlesDribed classes of wet> 
land' sometimes odcur in one fieldy by suddea alterations 
of the under-strata^ and tber^bjF l>^rplex the operator,- 1^ 
requiring all the different mades:o£ drmtiing in the same 
field. . .. . r • . ' .i , 

If it be admitted that bpgs ax^ thus formed* and &d^> 
their cur^ may be effected with oertainty^^^^The'^rtst chlss^ 
by cutting' through the stt^um '(be it sand^ -pbbblerj).^e«» 
rock) that conveys the water to thb bog» and eacFfiBg^Joff 
that water by a telose drain, to sotne propel:* ' pkce^ *wlieite^ 
the level admits of its discharge: rdte' second tMis^> br^ 
sinking a drmn to any convenient) depth in lM up|iei^ ehy^n 
then, at a small distaiHse, x)tat on^ sideioflUs drains dig^esv^ 
with a large augers l^orethfoi^h^.^heaemainin^p bciife 
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(the upper clay) ever so deep, into the under-stratum of 
sandy pebbles, or rock, through which the water passes; 
and it will then rush up into the drain so made, with a 
velocity proportioned to the height of the land, or fountain, 
from whence it is, supplied. As this drain advances 
through the land, holes <mu9t be.4ug or bored, as beforpj 
every si^vei^ yards, or.at.^ucb distance, as, tb^ strength of 
tb^ springA^saay require; a ^d. the whole of the water thus 
brought. up by tapping t^e springs, is carried off by the 

dfainm^fi^iQ tb^^pp^r qbyi which must be a close one, 
to its |^QperJkyel,.Aiid there discharged. 
. By I^oth these methods of draining, large tracts of land, 
nn^id fapKmrable cii^pumstanoes, may.be oured with one.di^. 
.The bestfJs^Ci^ for fixipg these drains, is where tliesti:ati^ 
that conveys the water comes nearest to the surface ; and 
the best method of ascertaining that, is to bore, or dig, in 
^JlR^rent parts, through the, different upderrstrata. « 

.hiilCbl^ /third pI^P may.be jeas^y cured by close. drains, ,^t 
f'mipbdist^peesiu:id depths as will best carry off the surface 
n»ter«.;. Xt,may npt.be iiiiprppier^,o.bspffv^if^at wh^re ^e 
-different i^^ta or yo^a^ri^. 9^^Mh tbftt }^ \;^(^Qm^ gra- 
dutdly ini9Ke and mcire 6ha}lQif.4n^pitte,9jert^4ire9tl9^,^ 
Ijb often the oise, till, ope^a^er theiotberji ^jf^al^ pr^Q^t 
iJMxnselye^ in succe^^iou, . on the su]:£EiQe ,f»^ J|h^ ea^tj^i.in 
such cases, draining may often be much more easily aiid 
better effected by crossings with the drain, the different 
xlitr#itaA«r vmeasiiresj w,he??e. the ley^s and.q^ljer^ircjjija- 
stances will admit. 
^^^JSoi^ qf. tl^ ]|and droned, was part of a coinmpn^ i^ the 
. jpgri^]^ of- Cl^urch ^gicke^hill,, in the county of ^^arwick : 
i^'paapt^f :i:t,w^s covejif^ wit^.mosis and lif^g, has a.ppfjty 

hft^,^ pf^enqv93^flf}pgfl?ith,wajte^^ §95je^9f ,^|ie l^d 
^^TOfkWiH^.more un«9|i^4eep^.pii|)^ai,:pn4^^ ^|jh 

^ilPQS? i^^ffpst paa:|;?,^^e inqbes long: an9the^ part w^s^ 
,,ibpplut^^bogJHfl|s^n^ 3 .ar ...oau^o isiaw 

(To be continned'J 
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XCII.— MISCELLANEOUS. 

On Beautiful Ornaments of Polished Steel and* Brass* 

We were highly gratified, in being 'she wn^ by Mh" Pooler 
of Sheffield, a few days sinctej a variety of «f>teciifl^htf^ this 
truly-unique manufacture j consistittgof platteis of btiawsiwith 
polished steel Jigures of flowers, toimab, Ai^besqcie^i/ ftc. &c* 
tastefully drawn by the pencil <f the mtist, dispos^ed^^over 
their surfaces, and firmly united therewith by fi»iW'.*i We 
need hardly insist on the prodigious advantagdi^ <]f isuch 
an invention, which needs not the aid of stdmpsy ^res6es, 
dies, &c. to give the^ pieces of steel their dtfibr^hlMiihapei^ 
as usual; but merely the playful fam^, skill, • amd taste of 
thfe artist, to produce them at his pleasure. • * • .- 

We conceive that this beautiful art is perfectly ap|>lielh 
ble to the decoration of cabinet-work,- as well 4s to slaiijr 
other branches of tasteful d^oration ; -^ but w^ Ulideitstiuid^ 
that it is Mr. Poole's intention^ for th^ pTesentiat^^^st^^'to 
idonfine its application exclusively to th6*otnam^ntalil«^s 
of furniture of thei richest' and more' expeiysiv(0! kind'^Kd- 
though, in timcj we^itoay hope to'fiee4ti9 numerdusiafiplida- 
tions extended t6 objects ofmore uiiiVersal recjti^l^^ and 
that it will form a very inlportant branch of British inaiia*> 
facture. * -•/■■,-.■. j-.t^^.v^ut 

An Alarming Accident in 'making th^F^rerith Polish^ ^ 

Varnish. 
A few days 'since,* a musical-instrtnrient liiafett^ pre- 
paring this article in the usual tnanvier, fbr- hisi owti^sie, 
put the alcohol ^"nd the other materials ^'W'hieh^'hdfl^'ts^t 
twenty-five shillings) into akrge tin-bdttle^-sii^h^ ij^^list^to 
hold lamp-oil ; and tied the corfc^ ovei','in^'o^dfer, ^*»^^i|ie 
thought, to secure it from brfng'bl6Wtt6Ut^- he'th^tt^pfe^iid 
the vessel in a tin sauce-pah fcontaittih^ watei*, to 'fbi^B^f a 
water-bath, over the fire in his sitttng-room ; when, on the 
water boiling, the pressure of Hie alebhoK fr(Miy- nH^&i 
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forced the cork out ; apd the alcohol, aadr die resinous 
gums &c* mixed die«ewiih» caldmig^&rey inslantly commu- 
nicated to the carpet and fumiturei to the very great hazard 
of destrojring iiie entire prenliaiM ; as die fire was not tttin- 
guished without very great difficulty. 

We record this ^accidonti in order to , put p^^sons pn 
their guardi who may/t|ayf(,pc<^k>fi.to p^r«yare:,.this us^iUl 
valp^^^ fq j: ,fji^, 9ifn ^puT8iWC«^ 
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LTSTOP PAtEISf-rtl FOB NEW ikVENlioNS, 

which Have passed the Great Seal finc^ Qci. 21^.18^: i 

.ToiJojieph 4dPM^ o£ Leeds^ in the ooutity of ¥«&» 
Bricklayer ; for aftimproveBdent in the modes of prddneingl 
au Artificial Stone* Dated Oct ^1^ l8S4^r-To he. specif 
fied in two months* * . • u 

To George Dodd, of Saint Anne Street, Westminster, 
mthe county of Middlesex, En'igineer'; for certain in^ro^- 
menfo on Fire-Extinguishing Machinery. Datdd Oct ^V/ 
1824*-r*Ift six toondis. -^' 

To George Samuel Harris, of Carolinie^Place, I'revcr 
Sq\i^D&, Knightd)ridge^ in <the coonty .q£ MiEldledex, Getat- 
tlea^4 for a M^qhine lbr<&e purpose of giving the most 
effpctual 4n4 extensiyi^ FuUicity, by day and % nigbt^iii^^ 
all Proclamations, Notices, ^egal Advertisements, amd^ 
odier purposes to which the same may be applicable; d^- 
tined for .universal information, and which will h^ncefQir-^ 
ward render unnecessary the defacement 6f walls ;an4'' 
houses ip the l^etropolis a^ its vicinities, by bill-sticking, 
placarding, and chalKirig; which latter practices b^ve 1^; 
come a great and offensive public nuisance. Dated Oct 
21^ 180*t^In two months. " '^' ■ r'- ' ' T 

To'Johh.'LingfbMi of tKe town and county pf *NptJtip^r 
hdin, ^IBiice'-M^nine M^ fpr ceytain imprpye-?^ 

ni§tiis'''ap(m 'Machines or' Madiinftry now in use for J^he , 
purpose of making that kind of Lace commonly known or 
distinguished by the name <fr 'names of Bobbin^iet,* '■ kr 
Buckinghamshire Late ^ett ' Ddted Nov. 1^ lS24fj.-^%n* 
six months. ' ' 

To the l^ov. Jph^ SoinerVille^ l^inister of tfa^t F^^vl^.f^C 
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Currie^ in the G^ounty of Edinburgfai for his invention of a 
method or metliodsr ftppUeitbfe to IWfiit^Piece$ or other 
FirenArmsy by whiish me^tod.or methods all accidental 
discharge of sai4 Fpjf ling-Pij^^cep, fw .Qf^r yfare^Ayins will 
be completely preveritedr fiat^d rjToy. 4, lS^4»-:-In two 
months. ' '' ' ' 
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To John Crosley, of Cottage Lane, City-Road, in the 
county of Middfek^k, Gtentteniari} for a contrivtode for 
better ensuring the egress of Sni^ke^iahd RlnheiSed Air, in 
certain situations. Dated Nov* 4, IS24.-— In six months. 

To Thomas B4ch^d Guppyi of ^ Brtslio^ Gentleipa^ ; 
for certain improvements in Masting Vessels. Dated Nov. 
4, 1834. — Insixmohths. 

To John Head, of Banbttry,* iA th^^imnftyif^^Oirfbr^, 
Hosier (being one of th^ peb]plectiU^ ^afkef^ ; fdi'cfertaih 
improvements in Machinery' for irtaklng Cora6r'P!^tt%t 
Boot and Stay Laces, ?ind oth(Br purposes. Dated Nov. % 

1824. — In four months. *' 

,',. .. _ '.1' 

To William Church, of BIrihiffghato, ifii the (jotrf^tj^bf 
>y&rwick, Esq. ; for ceitain^prorieMigiits cm Aug^^'dhS 
Bits for boring, and in the Apparatus fbr making tik sakre. 
bated Nov. 4,,18^^77t;Ip six mouths. , ^^ I 

To William* B^k> of Broad Streetj in t^e city hf Lon- 
^an^;Esq«; for certain improveihe!Ats in propelling Shi][yiij^ 
Boats, or oth^rvetosds or floating bodies^. Dai^dN6'^.4^ 
1884.— InsixmonuW . * ' • * 

To John White the younger, and Thomas Sowtrby, 

or aiiiii 
fiisirf^ 
1 824.— In four mofttlis. 

To John iVioorer of Isroad Weir; in the city ^of Bttstoli 
Gentleman; for a certain addition or sjdditions to, "oren 
impf6vemeht or improyements uppni^tte Steam^Engui^^ojT.i 
Steam-Engine Apparatus. Darted Npv., 0, l§24>-rln/;3i3i^ 
months. 

f • *« • I ^ : « . . ' • . 

.To Thomas :Oai:tmell, of D<HK»ster, in the county of 
York, Gun-MakfOTf for an jmprq^ed Cock, to be applied 
to the Lock of any Gun, Pistol, Fire- Arms, or Ordnance ; 
for the puppose of firins the same by nercussiofi, actiifg 
eith^t-by isfelf-primirig, or otherwise; and whiereby thepriming 
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is rendered wholly [impervious^ alike to the wind, rain^ 
or damp. Dated If ov» 6, 1824/. — In two months. 

To Charles Heathorn^ of Maidstone, in the county of 
Kenty Lime-Burner; for a new method of constructing and 
erecting a Furnace or Furnaces, Kiln or Kilns, for the 
more speedy, more effectually, and more economically 
manufacturing of Lime; by means of applying, directing, 
and limiting, or regulating the flame and heat arising in 
the manufacturing or burning Coal into Coke; and mus 
making Lime and Coke in one and the same Building, and 
at one and the same time. Dated Nov. 1 1, 18S4. — In two 
months. 

To William Leathy, of Great Guildford Street, in the 
Borough of Southwark, Engineer ; for various improve- 
ments m the Machinery or Apparatus used in the making 
of Bricks; and certain improvements in the drying of 
Bricks, by means of Flues and Steam. Dated Nov. 11| 
1824. — In six months. 

To Pierre Bnmet, of Wimpole Street, Cavendish Square, 
in the coimty of Middlesex, Merchant ; who, in consequence 
of a communication made to him by a certain Foreigner 
residing abroad, with whom he is connected, is in possession 
of an invention of a Furnace made upon a new construc- 
tion. Dated Nov. 11, 1824. — In six months. 

To Joseph CUsild Daniel, of Stoke, in the county of 
Wilts, Clothier; for certain improvements in dressing 
Woollen Cloth. Dated Nov. 20, 1824.— In four months. 

To Isaac Taylor, jun., of Chipping-Ongar, in the county 
of Essex, Gentleman : for a Cock, or Tap, for drawing off 
Liquids. Dated Nov. 20, 1824. — In two months. 

To William Rhodes, of Baulins, Hoxton, in the parish 
of Hackney, in the coimty of Middlesex, Brickmaker; 
for an improvement in the construction of Clamps, for the 
burning of Raw Bricks. Dated Nov. 20, 1824. — In six 
months* 
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Accident (Fatal), at Manchester, from failure of cast-iron beams, 319 

' in making the French polish or varnish, 429 

Air-pump for steam-enginefr (Barton's), 202 
Alcohol used by Lewis to restore the colour of gold-lace &c. 137 
Alcoholic products of fruit, Cadet-de-Vaux on assimilating the, 282 
Alexander on Continental increase of manufactures and machinery, 19, 80 
Amber-vamijshes, Lewis on preparine, 325 
American cure for the bite of the ratuesnake, 254 
Ammonia, Subcarbooate of; a,pparatus for preparing it, 252 
Anchovy flavour given by Stiles to white-herrmgs, 352 
Antimony, Regulus of; Berthier on the French modes of making it, lliB 
Ananas, or pine-apples; on extracting strong fibres from their leaves, 544 
Animal-charcoal, Uses and advantages of^ 123 
jV.qua-fortis ; Lewis on separating gold from silver by it, 57 
Aromatic plants ; Cadet-de-Vaux, and Lewis, oa distilling them, 283 
Artificial and native cinnabar, 417 

Artisans, Parliamentary Reports on, 19, 35, 89, 106, 114, 159, 260, 306 
Artisans (French), strong measures taken to prevent their emigration, 358 
Ashton and Bremner on the impolicy of exporting machinery, 159 
Axis for a water-wheel, Hughes's improved, 65 
Balances and small weights, Lewis on, 157 

Banyan- tree ; Rainier's successful treatment of it, in the conservatory, 39 1 
Barton's fire-extinguishing engine, & garden, house and mine pump, 200 
Beams of cast-iron ; accident from their breaking, 319 
Beer and other fermented li(|uor8 ; apparatus to preserve uninjured, 103 
Beet-roots ; Thierry's machine for rasping or grating them, 47 
Berthier^s improvements in making regulus of antimony in France, 118 
Bevan's temporary weighing-machines, 196 — tables of candle-light, 195 
Berzelius's portable-lamp, and apparatus for the blow-pipe, 98 
Blacking and polishing leather, 138 
Bleaching of sponge, Vogel on the, 415 
Block-pavement, Reveley's diagonal, 197, 277 
Boiling meat &c,, French apparatus for, 175 
BouiUon^ on preparing, 179 

Bowman on the impolicy of exporting machinery, 171 
Brandy, wine and vmegar, Le Grand on improving, 290 
Brandy from potatoes, Sieroan's improvements on, 119 
Brandy from potatoes long since distilled in Sweden, by Skytte, 297 
Brass and copper. Hard and soft solders for, 181 
Brass ornamented with steel, by Poole, 429 
Breant's imitation of Damascus sword-blades, 49 
Brazil, Camara on the fibrous plants of, 338 
British Fishery-laws, 8 

Bronze casts ; animal charcoal a good facing for the moulds, 133 
Brunton on the impolicy of exportmg machmery, 35 
Burning lime. Earl Stanhope's improvements for, 227 
Cadet-de-Vaux on washing linen &c. with potatoes, 209 

on assimilating the alcoholic products of fruit, 282 

■ and Lewis on distilling orange-flowers &c., 283 
Calefacteur, Lemaire's, 175 

Calico-printing, Dingler's proposals for exchange of inventions in, 356 
Camara on the fibrous plants of Brazil, 338 
Candle-light, Bevan's tables of, 195 
Caoutchouc, on dissolving, 214 
Carriage-wheel guard, Padbury's, 67 
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Carriage-wheels and springs, flat roads, &c.; Gilbert on, 291 
Carrots, On preserving, in winter, 214 
Cast-iron for beams. Insufficiency of, 319 
Ceruse, or white-lead, apparatus for prepariAg, 263 
Charcoal supports in blowpipe assays ; instrument for eju;avating^ 101 
Charcoal (animal) ; its uses and advantages, 123 
Chemical-stand (Varley's), 14 

, Chimneys of steam-engines, A cure for the smoke of, 212 
Chromate of iron, 245— of mercury, 245^of lead, 247— of potash, 248 
Cinnabar, On the native and artificial, 417 
Circular-saws; improved mode of using them, 64 
Cocoa-nut husks, On preparing cordage from, 346 
Columbus timber-ship; on her sailing from Quebec, 366 
.Compost for forcing grapes CLindeeaard's), 381 
Continent; great increase of manufactures and machinery, there, 19,80 
Copper and brass, On hard and soft solders for, 181 
Cordage from the husks of cocoa-nuts, Camara on preparing, 346 
Cotton-twist, Guest on withholding the exportation or, duty free, 217 
Culture of hemp &c., Roxburgh on the, 184, 240 
. Cure for the bite of the rattlesnake, 264 
Curing white-herrings equal to anchovies, by Stiles, 362 
Cutting hard steel with soft iron, 146 

Damascus sword-blades, Breant's imitation of; and. Damask-steely 49 
Dansey*s mode of communicating with vessels stranded on a lee-shore,346 
, Denmark &Iiolland; Lindegaard on forcing grapes in those countries, 380 
Denovan on the cure of British white-herrings, l, 147, ^28 
De Saussure's hair- hygrometer; Pictet upon its advantages, 392 
Diagonal block-pavement, Reveley's, 197, 277 

Dingler's proposals for exchange of inventions in calico-printing &c.j 366 
Distillation of orange-fiowers and other aromatic plants^ 283 
Distilling brandy from potatoes, Sieman's improvements in, 119 
Distillation of brandy from potatoes, long since, in Sweden, 297 
Doberelner*s lamp« Editor's improvement on, 296 
Draining land, Wedge upon, 426 
Dubruntaut on saccharizing the fecula of potatoes, 203 
Dutch statutes on their herring-fishery, 1 
Dutch white-herrings, Denovan on imitating the cure of, 1, 228 
Editor's improvement of Varley's chemical-stand, 14-^his improved 

stand, for Berzelius's portable lamp for the blow-pipe, 99 — his improved 

Fyfe's Dobereiner's lamp, 295 
Emigration of artisans from France, measures taken to prevent, 358 
Engines (Steam), Importance of, as first-movers of machinery, 114 
Equal weights, Lewis on procuring small ones, 167 
Etching steel-plates, Turrell's menstruum for, 138 y 

Ewart on the impolicy of exporting machinery, 106, 306 
Exportation of machinery, impolicy of, 35, 106, 169, 260, 306 
Exporting potatoes, Whitlaw's improved mode of, 236 
Fatal accident at Manchester from the breaking of cast-iron beams, 319 
Fecula of potatoes, Dubrunfaut on saccharizing the, 203 
Fermented liquors (draught), Symes on preserving uninjured, 103 

■ , Le Grand's patent for improving, 290 

Fibrous plants of Brazil, Camara on the, 338 

Fine-casting ; animal charcoal a good facing for the moulds, 133 

Fire-extinguishing engine (Barton's), 200 

Fishery (British) ; Laws for its regulation, 8 

Flat- roads, Gilbert on the advantages of, 291 

Flax and Hemp, Hont d'Arcy on watering, 281 
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Flax ; Inglis on the advantages of ])ulliDgy befofe it is too ripe^ 328 

Inglis on the injury from its putrid fermentation in ponds^ 333 

— Sahsbury on manufacturing it without fermenting, 361 
Forcing grapes in Denmark and Holland, Lindegaard on, 380 
Foumier's improved mode of making reg[uhis of antimony, 118 
France ; strong measures against the emigration of its artisans, 358 
French imitation of Damascus steel, 49 

^ regulus of antimony, Berthier on making, 118 

apparatus for boiling meat &c. (Lemaire^), 175 

French-polish, or varnish ; accident in making it, 429 

Fruit, Cadet-de-Vaux on assimilating the alcoholic products of, 282 

Fruit-trees, Knieht on the effects of age upon, 406 
■Furnaces (Portable), Lewis's improved grates for, 142 

Fyfe's Dobereiner*s lamp. Editor's improvement upon^ 295 

Garden-engine (Barton's), 202 

Gardening :— Knight on the injurious influence of plum-stocks on apri- 
cots, 205 ; Lindegaard on forcmg grapes in Denmark and Holland, 380 ; 
Rainier on the treatment of the Banyan- tree in the Conservatory, 391 ; 
Knight on the effects of age upon fruit-trees, 406 

Gilbert on carriage-wheels and springs, flat roads^ &c., 291 

Gold, Lewis on refining it, 55 • 

Gold-lace, Lewis on restoring the colour of, when tarnished, 186 

Gourdun^s improvement of De Saussure's hair-hygrometer, 402 

Grapes, Lindegaard on forcing, in Denmark and Holland, 380 

Grates for portable furnaces, Lewis's improved, 142 

Gudgeons m large shafts, Hughes on preventing their loosening, 65 
•Gaest on withholding the exportation of cotton-twist, duty free, 217 — on 
low price of labour in India, 221 — and advantages of steam-looms, 221 

Hacks's sawing-machine, 334 

Hair-hygroraeter (De Saussure's), Pictet upon its advantages, 392 

Hard steel 5 on cutting it with soft iron, 145 

Hard and soft solders, for copper and brass, 181 

Harvey and Booth on the impolicy of exporting machinery, 260 

Hellot's process for extracting the colour of lace, 300 

Hemp, Roxburgh on, 184, 240 

Hemp and flax, Hont d'Arcy on watering, 281 

Herring-fishery ; Dutch statutes for the regulation of, 1 

Herrings (white), Denovan on curing, 1, 147, 228 

Hobbins on the advantages of his tinman's stove, 14 

Holland and Denmark ; Lindegaard on forcing grapes there, 380 

Holland ; manufacture of vermilion there, 420 

Hont d'Arcy on watering hemp and flax, 281 

Horticulture— See Gardening 

Hughes's improved water-wheel axis, 65 

Hydrophobia ; Whillaw on curing it, 254 

Hygrometer (De Saussure's) formed of a hair ; and its advantages, 392 

• India ; Guest on the low price of labour there, 221— and the impolicy of 
exporting mule-spun cotton-yarn there, 225 

Inglis on flax-steepmg, &c., 328 

Iron-castings ; animal charcoal a good facing for the moulds, 133 

Iron, chromate of, 245 

Iron (Cast), insufficiency of, for beams of buildings, 319 

Iron abounding in full-ripe flax, 333 

Kirsch'watser, made from plums, by Cadet-de-Vaux, 282 

Kite(Dansey*s) communicating with vessels stranded on a lee-shore, 345 

Knight on the injurious effects of plum-stocks upon apricots, 205 — on 
raising & budding peach-stocks^, 208— effects of age on fruit-trees, 406 
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Labour in India, Guest on the low price of, 221 

Lacclake, Roxburgh on improving, 300 

Lamp-black and iron, used by fireant in imitating Damascus steel, 49 > 

Lamp (Dobereiner's), Editor's improvement on, 295 

Lamp (Portable), and apparatus, for Berzelius*s blow-pipe, 98 

Lan<^ Wedge on draining, 425 

Lead, chromate of, 247 

Lead (White) or ceruse, apparatus for preparing, 253 

Leather ; on blacking and polishing it, 138 

Leaves (Oak), Swayne on the use of* in tanning, 411 

Le Grand's patent for improving wine, brandy, and vinegar, 290 

Lemaire's calefacteur, 175 

Lewis on refining gold, 55— On the colour of gold, and on restoring its 
lustre when tarnished, 186— His grates for portable furnaces, 142 — On 
weighing bodies hydrostatically, and on balances, 157—- On distilling 
orange-flowers &c., 28d-^n papUr-maehte and amber-varnishes, 326 

Lime ; Earl Stanhope's improvements in burning, 827 

Linch-pin, Varty's improved one, 96 

Ltndegaard on forcing erapes in Denmark and Holland, 380 

Liquors (Fermented), Le Grand's patent for improving, 290 

Lists of Patents (Monthly), 70, 145, 215, 288, 358, 430 

Liverpool and Manchester proposed rail-road and loco.motive engines, 88^ 

Looms (Steam); Guest on their advantages, 221 

Machinery, Increase of, on the Continent, 19, 80 

Machinery, its importance to this country, 114, 116 

Manchester, accident there, from cast-iron beams breaking, 319 

Manchester and Liverpool proposed rail-road and loco-motive enginet,885 

Machinery, great increase of on the Continent, 19, 80 

Jtfarmtte (French), 179 

Menstruum for etching steel plates (Turrell's), 133 

Mercury, chromate of, 245 

Mineral coal-tar, or petroleum, a solvent for caoutchouc, 214 

Mines, Barton's pump for, 202 

Monthly lists of patents, 70, 145, 215, 288, 358, 430 

Native and artificial cinnabar, 417 

Natural History, Roxburgh on applying it to the Arts, 298, 367 

Oak.Ieaves, Swayne on using, in tanning, 411 

Oiled' silk, Query on preparmg, 213 . 

Orange-flowers &c., Cadet-de-Vaux and Lewis on distilling, 283 

Organs, piano-fortes, &c., Wheatstone on improving the tones of, 290; 

Owen on the great importance of machinery to this country, 116 

Padbury's carriage-wheel guard, 67 

Papier- MacMe and amber- varnishes, Lewis on, 325 ^> 

Parliamentary Reports on artisans and machinery, 19, 35, 89, 106, li^ 
159,260,306 ^v: 

Patent (Symes's) apparatus to preserve beer uninjured, 103— Le Gran^ 
for improving wme, brandy, and vinegar, 290— Wlie*tsl»ne's,'li^ 
improvmg the tones of piano-fortes, &c. 290 - <{ 

Patents, Monthly lists of, 70, 145, 215, 288, 358, 430 < 

Paul's apparatus for purifying water, 16 

■ improved (De Saussure's) hair- hygrometer, 403 

Pavement, Reveler's diagonal block, 197, 277 

Peach.stocks ; Knight on raising and budding them, 208 

Piano-fortes, &c., Wheatstone on improving trie tones of, 290 . 

Pictet (Professorys observations on hygrometry, 392 

Pine-apple leaves, Camara on extracting strong fibres firora, 544 

PivQts in large shafts $ Hughes on preventing their loosening, 65 
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Plants (Fibrous) of Brazil, Camara on, 338 

Plum-stocks, Knight on the injurious effects of, upon apricots, S05 

Polishing and blacking leather, 138 

Poole's brass ornamented with steel, 429 

Portable-lamp, and apparatus for the blow.pipe, (Berzcltus's), 98 

Portable Furnaces, Licwis's improved grates for, 142 

Potash, chromate of, 248 

Potatoes, Sieman's improvements in distilling brandy from, 119 

■ Dubrunfaut on saccharizing the fecula of, 203 

■ — Cadet-de-Vaux on washing with them, 209 

' Whidaw's mode of preserving and exporting them, 236 

■ ■ Brandy long since distilled from them in Sweden, 297 
Poi-au-feu; on preparing 6oftt//ofi with it, 179 
Preserving carrots m winter. Way on, 214 
Preserving and exporting potatoes, Whitlaw on, 236 
Pump for mines (Barton's), 202 
Puri^ing water, Paul's apparatus for, 16 
Purification of gold, Lewis on the, 62 
Quartaiion, or parting of gold and silver, Lewis on, 57 
Queries on oiled silk, and on dissolving caoutchouc, 213 
Kail-road, as proposed between Manchester and Liverpool, 385 
Kainier's treatment of the Banyan-tree in the conservatory, 39i 
Ilattlesnake, Remedy for the bite of the, 254 
He-agents ; portable set of boxes for assays by the blowpipe, 99 
Refinrng gold, Lewis on, 55 

Regulus of antimony,Bertliier*s improved modes of making in Fran€e,118 
Keveley's diagonal block-pavement, 197, 277 
Roads ; Gilbert on the advantages of flat^nes, 291 
Roxburgh on hemp and other vegetable fibres, 184, 240 — On improving 
, natural history, and applying it to the arts, 298, 367 — On improving 

lacc-lake, 300 — On preventing scarcity in India, 37o 
Saccharizing fecula of potatoes, Dubrunfkut on, 203 
Salisbury on manufacturing flax without fermenting, 361 
Sawing-machine (Hacks's^, for cutting standing.treeS; 334 
Saws (Circular), Improved mode of using, 64 
Scarcity in India, Roxburgh on preventing, 370 
Sensibility of De Saussure's hair-hygrometer, Pictet on the, 396 
Separation of gold from silver, Lewis on, 57 
Sieman's improvements in distilling brandy from potatoes, 119 
Silk (Oiled), Query on preparing, 213 
Silver, Lewis on separating gold from, 57 
Silver wire recommended oy Lewis for small equal weights, 159 
Skytte on distilling brandy from potatoes, long since in Sweden, 297 
Smoke in steam-engine chimneys. Cure for, 212 
Soap, Cadet-de-Vaux on substituting potatoes for, in washing, 209 
Solaers, hard and soft, for copper and brass^ 181 
Sour-crout, on preparing, 182 
Sponge, Vogel on Dleachine,415 
Sprats and white-herrings. Stiles on curing, 362 
Stand (Chemical), Varley'«, 14 

Stanhope, late Earl, his improvements in burning lime, 227 
Statutes (Dutch) on the Herring Fishery, 1 
Steam-engine chimneys, Cure for the smoke of, 21t2 
Steam-engines, Importance of, as first-movers of machinery, 1 14 
— — — - many ordered by Government, 143 

Barton's air-pump for, 202 

Stpel (hard)^OD cutting witn soft iron, 145 
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Steam-loomi, Guest on their advantages, SSi . 
Steel (Damascus), Breant's imitation of, 49 
Steel plates, TurrelPs menstruum for etching, 133 
Steel and brass ornaments (Poole*s), 429 
Stiles on curing white-herrings and sprats, 352 
Stove (tinman's), Advantages of Hobbins's improved, 14 
Streets, Reveley's diagonal block.pavement for, 197, 277 
Sub^carbonate of ammonia. Apparatus for preparing, 252 
Swayne on using oak.leaves in tanning, 411 
. Sword-blades (Damascus), Breant on imitating, 49 
Svmes*s apparatus for preserving beer &c. unii^jured, 103 
Tables of Cfandle-lisht (Sevan's), 195 
Tan abounds in fulT-ripe flax, but not in unripe, 333 
Tanning, Swayne on usine oak-leaves for, 411 
Temporary weighing-machines, Bevan on, 196 
Testing gold with lead, Lewis on, 55 
Thierrjr's machine for rasping beetroots, potatoes, &c., 47 
Thin circular^saws. Improved mode of using, 64 
Tinman's stove, Advantages of Hobbins*s improved, 14 
Tones of piano-fortes &c., Wheatstone*s patent for improving, 290 
Trees, Ilacks's machine for cutting, whilst standing, 334 
Trees (Fruit), Knight on the effects of age upon, 406 
Tuckert on making vermilion in Holland, 420 
TurrelPs menstruum for etching steel plates, 133 
Varley's chemical stand, 14 

■ ■■ improvement on circular-saw arbors, 65 
Varnish for the French polish. Accident in making, 429 
Varty's improved linch.pin, 96 
Vegetable nbres, Roxburgh on, 184, 940 
Vermilion, On laaking, in Holland, 417 

Vessels stranded on a lee-shore,Dansey*s kite for communicating with,345 
Vinegar, wine, &c., Le Grand on improving, 290 
Vogel on bleaching sponge, 415 

Wsuker and Yates on the importance of Steam-engines, 1 14 
Washing with potatoes, Cadet-de-Vaux on, 209 
Water, FauPs apparatus for purifying, 16 
Water-wheel axis, Hughes's improved, 65 
Watering hemp and £x, Hont d'Arcy on, 281 
Water-retting of flax, Salisbury on necessity of avoiding, 361 
Way on preserving carrots in winter, 214 
Wedge on draining land, 425 .... 

Weighing bodies hydrostatically, Lewis on, 157 
Weighing machines, Sevan's temporary,^196 
Weights, Lewis on procuring small equai 157 
Wheats tone's patent for improving the Uies of piano-fortes &c., 290 
Wheel-guard for carriages (Padbury's), 6* • 
White-herrings, Denovan on curing, 1, 147, 228 
White-herrings and sprats. Stiles on curing, 352 
Whitlaw on curing the bite of rattlesnake, and hydrophobia, 854 
Whitlaw's mode of preserving and exporting potatoes, 236 
White-lead, apparatus for preparing, 953 
Wine, brandy, &c., Le Grand on improving, 290 
Wire (Silver) recommended by Lewis for small equal weights, 159 
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